Spanning two centuries : historic bridges of Australia by O'Connor, C. (Colin), 1928-
SPANNING TWO CENTURIES 
HISTORIC BRIDGES OF AUSTRALIA • COUN O'CONNOR 
•oas 
Property of University of Queensland Press - do not copy or distribute
Property of University of Queensland Press - do not copy or distribute
Property of University of Queensland Press - do not copy or distribute
SPANNING TWO CENTURIES 
Property of University of Queensland Press - do not copy or distribute
Property of University of Queensland Press - do not copy or distribute
SPANNING TWO CENTURIES 
HISTORIC BRIDGES OF AUSTRALIA • COLIN O'CONNOR 
University of Queensland Press 
ST LUCIA • LONDON • NEW YORK 
Property of University of Queensland Press - do not copy or distribute
First published 1985 by University of Queensland Press 
Box 42, St Lucia, Queensland, Australia 
® Colin O'Connor 1985 
This book is copyright. Apart from any fair dealing for the 
purposes of private study, research, criticism or review, as 
permitted under the Copyright Act, no part may be reproduced 
by any process without written permission. Enquiries should 
be made to the publisher. 
Typeset by University of Queensland Press 
Designed by Horsley Dawson 
Printed in Singapore by Kok Wah Press (Pte) Ltd. 
Distributed in the UK and Europe by University of Queensland Press 
Dunhams Lane, Letchworth, Herts. SG 6 1 LF England 
Distributed in the USA and Canada by University of Queensland Press 
5 South Union Street, Lawrence, Mass. 01843 USA 
Cataloguing in Publication Data 
National Library of Australia 
O'Connor, C. (Colin), 1928- . 
Spanning Two Centuries. 
Bibliography. 
Includes index. 
1. Bridges • 
624.2'0994 
Australia - History. I. Title. 
Library of Congress 
O'Connor, Colin, 1928- . 
Spanning Two Centuries. 
BibHography. p. 
Includes index. 
1. Historic bridges - Australia. I. Title. 
TG12L028 1985 
ISBN 0 7022 1798 0 
624'.2'0994 84-17423 
Property of University of Queensland Press - do not copy or distribute
To my wife and the glory of God 
Property of University of Queensland Press - do not copy or distribute
Property of University of Queensland Press - do not copy or distribute
List of Illustrations ix 
Foreword xv 
Preface xvii 
Introduction 1 
1. New South Wales 4 
Road development 5 
Railway development 11 
Early road bridges 13 
Later road bridges 20 
Railway bridges 49 
2. T a s m a n i a 64 
Road and railway development 65 
Road bridges 68 
Railway bridges 83 
3. Victoria 91 
Road and railway development 93 
Bridges to 1860 96 
CONTENTS 
Property of University of Queensland Press - do not copy or distribute
viii Contents 
Later road bridges 100 
Later railway bridges 123 
4. South Australia 133 
Road and railway development 135 
Road bridges 138 
Railway bridges (including the Northern Territory) 154 
5. Queensland 163 
Road and railway development 164 
Road bridges 171 
Railway bridges 187 
6. Western Australia 208 
Road and railway development 209 
Road bridges 211 
Railway bridges 223 
Appendix: Some Technical Terms 229 
Materials 229 
Types of bridges 229 
Deck systems 234 
Timber girders 235 
Movable bridges 235 
References 236 
General Index 241 
Index of Bridges 247 
Property of University of Queensland Press - do not copy or distribute
18 
23 
1. The two faces of Macquarie's Obelisk 6 
2. Dixon's map of New South Wales 9 
3. Great Zigzag near Lithgow 13 
4. Horseshoe Bridge on Mitchell's Pass 16 
5. Lansdowne Bridge, Prospect Creek 17 
6. Lennox Bridge, Church Street, Parramatta 
7. Bridge at Towrang 19 
8. Knapsack Gully Viaduct 21 
9. Old type timber truss, Karuah River 22 
10. McDonald type truss bridge, Tumut River 
11. Bridge over Lachlan River at Cowra 24 
12. Upper chord of Allan truss. Fish River at O'Connell 25 
13. Rossi Bridge, WoUondilly River 26 
14. Lansdowne Bridge, Mulwaree Ponds 27 
15. "Dare" truss bridge at Sportsmans Creek, Lawrence 28 
16. One of Australia's oldest metal truss bridges. Hunter River at 
Muswellbrook 29 
17. Road bridge at Gundagai 30 
18. End of upper chord of Gundagai road bridge 31 
19. Bawden Bridge, Orara River 32 
20. Cohens Bridge, Namoi River 34 
21. Bridge across Gwydir River at Bingara 35 
22. Redbourneberry Bridge, Hunter River 36 
ILLUSTRATIONS 
Property of University of Queensland Press - do not copy or distribute
illustrations 
23. Brick arches carrying sewer pipes, Cooks River 37 
24. Bungambrawatha Creek bridge, Albury 38 
25. Sydney Harbour Bridge 39 
26. Hampden Bridge, Kangaroo Valley 40 
27. Cables of Maldon suspension bridge 41 
28. Richmond bridge, Hawkesbury River 42 
29. Johnstones Creek sewer aqueduct 43 
30. Lift bridge on Murray at Tocumwal 45 
31. Lift mechanism of Dunmore Bridge 46 
32. Lift span of Hinton Bridge 47 
33. Swing spans of Pyrmont Bridge 48 
34. Picton Viaduct 49 
35. Viaduct 1 of Great Zigzag 50 
36. Central span, Coxs River Viaduct 51 
37. Menangle Viaduct 52 
38. Intermediate pier of rail bridge at Bathurst 54 
39. Rail bridge at Albury 55 
40. Whipple truss, Lewisham 57 
41. Last stages of erection of new Hawkesbury rail bridge 58 
42. Bluff River bridge 59 
43. Oakey Creek bridge 60 
44. Umeralla River bridge 61 
45. Bridge over Plan or Two Mile Creek near Walgett 62 
46. Restdown Bridge across Risdon Brook 69 
47. Richmond Bridge, Coal River 70 
48. Piers of Pontville Bridge 72 
49. Kempton bridge 73 
50. Segmental arch at Lovely Banks 74 
51. Australia's oldest existing timber girder bridge, Tunbridge, 
Blackman River 75 
52. Ross bridge 76 
53. Typical detail of Ross bridge 77 
54. Western face of Red Bridge, Campbell Town 78 
55. Kerry Lodge Bridge, Jingler's Creek, Strathroy 80 
56. King's Bridge, Trevallyn 81 
57. Basin suspension footbridge, South Esk River 82 
58. Rail bridge at Longford 84 
59. Bridge at Flinty Creek 85 
60. Rail bridge at Deloraine 86 
61. Derwent River Number 1 87 
62. Pieman River bridge 88 
63. King River bridge 89 
64. King River, from the bridge 90 
65. Stone bridge, Moorabool River, Batesford 97 
66. Djerriwarrh Creek bridge 98 
Property of University of Queensland Press - do not copy or distribute
iiiustrations xi 
67. Bridge across Hughes Creek near Avenel 99 
68. Newlands Road bridge 101 
69. Inscription and crest, Waurn Ponds bridge 102 
70. Bridge at Bulla over Deep Creek 103 
71. Sunbury road bridge 104 
72. Hopkins River bridge, Warrnambool 105 
73. Hawthorn Bridge, Yarra River 106 
74. Mia Mia Bridge, Redesdale 107 
75. Deck-type lattice trusses, Bung Bong 108 
76. Bridge over Woady Yaloak River, Cressy 109 
77. Bruntons Bridge, Thomson River 110 
78. Keilor bridge, Maribyrnong River 111 
79. Shelford bridge 112 
80. Echuca combined road and rail bridge 113 
81. Princes Bridge, Melbourne 115 
82. Wollaston suspension bridge, Merri River 116 
83. Morell Bridge, Melbourne 117 
84. Janevale Bridge 118 
85. Leigh River bridge 119 
86. Barwon River sewer aqueduct, Geelong 120 
87. Swing bridge near Sale 121 
88. Malmsbury Viaduct, Melbourne to Bendigo railway 122 
89. Typical road-over-rail bridge, Bendigo line 124 
90. Detail of Taradale Viaduct 125 
91. Arch near Moorabool, Ballarat line 126 
92. Ovens River bridge, Wangaratta 127 
93. Yarra Falls railway bridge, Melbourne 128 
94. Western part of Melton Viaduct 129 
95. Trestle bridge, Nowa Nowa 130 
96. Noojee trestle bridge 131 
97. In the treetops, Noojee trestle bridge 132 
98. South Australia's oldest existing bridge, Inglewood 139 
99. Bridge over Brownhill Creek, Mitcham 140 
100. Horner's Bridge, Coromandel Valley 141 
101. Bridge north of Ashbourne 142. 
102. Mine outlet, Burra 143 
103. Laminated timber arch. Angle Vale 144 
104. Detail of bridge. Angle Vale 145 
105. Original Murray Bridge 146 
106. Bowstring truss, Pine Creek at Undalya 147 
107. Erskine Bridge, Bremer River, Callington 148 
108. Road bridge at Hamley Bridge 149 
109. Albert Bridge, Adelaide 150 
110. Second Company's Bridge, Hackney Road, Hackney 151 
111. Gumeracha bridge, Torrens River 152 
Property of University of Queensland Press - do not copy or distribute
xii iiiustrations 
112. Hoad's Bridge, Cudlee Creek 153 
113. Bridge at Woolshed Flat 155 
114. Pine Creek Bridge, Laura 157 
115. Lattice Bridge near Woolshed Flat 158 
116. Railway arch at Watsons Gap 159 
117. Concrete girder railway bridge, Hindmarsh River 160 
118. Bridge over Reedy Creek, Summerfield 161 
119. Broughton River bridge 162 
120. View from Mervyn Creek bridge, Cairns-Kuranda railway 170 
121. Mundoolun bridge 171 
122. Shaped corbel at Northbrook 172 
123. Cribbed log abutment, Macfarlane's Bridge 173 
124. All-girder bridge, Charley's Gully 174 
125. Cable-stayed, timber girder bridge, Maclean 175 
126. Annan River bridge near Cooktown 176 
127. Gairloch Bridge, Herbert River 177 
128. Fletcher Creek bridge north of Charters Towers 179 
129. Burnett River road bridge, Bundaberg 180 
130. Fitzroy suspension bridge 181 
131. One of six suspension bridges. Mount Morgan 182 
132. Indooroopilly suspension bridge 183 
133. Lamington Bridge, Maryborough 185 
134. Victoria swing bridge, Ross Creek, Townsville 186 
135. Eastern approach to Splitters Creek bridge 187 
136. Remains of old Burdekin rail bridge 188 
137. Deck-type lattice trusses, Quartpot Creek, Stanthorpe 190 
138. Bridge over Lockyer Creek near Lowood 191 
139. Dickabram Bridge, Mary River at Miva 192 
140. Bridge at Stoney Creek Falls 193 
141. Surprise Creek bridge, Cairns-Kuranda railway 194 
142. Second Albert Bridge, Indooroopilly 195 
143. Alexandra Bridge, Fitzroy River, Rockhampton 196 
144. Burdekin River bridge, Macrossan 197 
145. Bridge at Emu Creek near Petford 198 
146. Bridge south of Ideraway, near Gayndah 199 
147. Plate-girder spans, Splitters Creek 200 
148. Angellala River Number 1 bridge 201 
149. Plate-girder bridge, Macintyre Brook at Inglewood 202 
150. Bridge over Deep Creek at Chowey 203 
151. Concrete bridge south of Ideraway 204 
152. Three-span arch, Lockyer Creek 205 
153. Bridge at Humphrey, west of Gayndah 206 
154. Brick arch, Berkshire Valley 212 
155. Model of North Fremantle traffic bridge 213 
156. Design for timber arch bridge, Avon River at York 214 
Property of University of Queensland Press - do not copy or distribute
illustrations xiii 
157. Greenough River bridge south of Geraldton 215 
158. Detail of Greenough River bridge 216 
159. Model of original North Fremantle traffic bridge 218 
160. One of the main spans. North Fremantle road bridge 219 
161. Brockman's Bridge, Blackwood River 220 
162. Ualling bridge, Blackwood River 221 
163. Bridge south of Three Springs 222 
164. Typical timber girder railway bridge, Blackwood River 223 
165. Truss span. North Fremantle railway 224 
166. Understrutted viaduct, Clackline to Newcastle line 225 
167. Overbridge, Hotham St, Bayswater 226 
168. Horseshoe Bridge and Perth Railway Station 227 
169. Types of forces 230 
170. Beam or girder 230 
171. Types of girders 231 
172. Common trusses 232 
173. Arch 233 
174. Suspension bridge 234 
175. Timber girder bridges 235 
Property of University of Queensland Press - do not copy or distribute
Property of University of Queensland Press - do not copy or distribute
Colin O'Connor's book makes a vital contribution to the appreciation of a part 
of our national heritage which is so often taken for granted. Bridges are impor-
tant for the functional role they have played in the laying down of our 
economic infrastructure over the past two centuries, their contribution to our 
landscapes, and as a visible expression of the creative minds of their designers. 
History passes over them and under them and they are a tangible symbol of 
communication and linkages between communities on the path to nationhood. 
The Australian Heritage Commission has been pleased to be associated with 
Professor O'Connor throughout the various phases of his research on bridges. 
His original book How to Look at Bridges (1980) was a clear and well defined 
pioneering attempt to help Australians realize the history of their bridges as 
well as a guide to recognizing bridges of interest. His subsequent publication 
Register of Australian Historic Bridges (1983) is an accurate and substantial 
source of identification of bridges in Australia, their construction and 
engineering data. The whole project is a fine example to the Australian public, 
as well as those with a professional interest, who recognize the value of prepar-
ing a methodical record of Australia's engineering heritage. 
Now this publication brings all of his research to fruition. Spanning Two 
Centuries will not only give a valuable insight into the importance of bridges in 
our past, it will also provide a better understanding and appreciation of 
Australia's bridges by appropriate government bodies. It may save many 
threatened structures by means of a new-found appreciation of their 
significance by all who use them. It will also be of major assistance to heritage 
FOREWORD 
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authorities in the compilation of registers of structures which are such a vital 
part of our cultural history. 
Kenneth Wiltshire 
Chairman, Australian Heritage Commission 
November 1984 
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This book began with a conversation between Professor Ray Whitmore of the 
National Panel on the Engineering Heritage of the Institution of Engineers, 
Australia, and Mr Max Bourke of the Australian Heritage Commission. As a 
result, the institution was commissioned to carry out research on Australia's 
historic bridges and I was asked to do the work. Under the terms of the grant I 
wrote a booklet called. How to Look at Bridges, and compiled a Register of 
Australian Historic Bridges. In the course of this work, I visited many bridges in 
1981 and 1982, and a few subsequently in 1983, and took more than twenty-
five hundred photographs, many of which are included in this book. 
The purpose of a bridge is to cross an obstacle - that is, to remove a barrier 
to communication. It has, therefore, a social and technical significance. The 
first is often overlooked, but a study of bridges, and of the roads and railways 
they carry, is a study of people and their achievements. In a book like this it is 
scarcely possible to trace the history of each crossing, but an attempt has been 
made to place the bridge in its historical setting and to tell the stories of some 
of the early engineers. Visits to historic bridges lead to historic places and often 
to scenes of great beauty. I have been pleased to see their abundant variety and 
hope that this book will create a new awareness and interest in this part of our 
heritage which, with the history of Australian roads, has been largely 
neglected. 
Many have assisted me in this study. My wife has patiently borne with me 
over these last few years and has visited many of the bridges with me. The 
book could not have been written without her assistance. 
May I also acknowledge the help given by Professor Whitmore, the 
PREFACE 
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Australian Heritage Commission, the Institution of Engineers, Australia, and 
the road and rail authorities in the six states. Mr Keith King, who has now 
retired from the State Rail Authority of New South Wales, has had a long-
standing interest in old bridges in that state and was good enough to give me 
access to the lists he had prepared. Brian Pearson of the NSW Department of 
Main Roads assisted me in my first attempt to study bridge records and I ap-
preciate his consistent advice. Others who have been particularly helpful 
include Michael Gourlay and Ron Nilsson of my own department. Bill Stacy of 
the Highway Department of South Australia, Ivan Gaggin of the Tasmanian 
Department of Main Roads, Bruce Addis of the Victorian Country Roads 
Board, Ross Best of the NSW State Rail Authority, Peter Palmer of the 
Western Australian Main Roads Department, Maurice Morley of Westrail, 
Albert Contessa of the Queensland Main Roads Department, Alan Casey and 
David Bywater of the Queensland Railways, Don Todd of the Victorian 
Railways, and Roger Wyatt of the Australian National Railways Commission 
in Adelaide. Elizabeth, Beryl, and Faith Jamieson located the Towrang bridge 
for me. May I also thank E. Richard, G. Bond, D. Eraser, G.T. Howard, 
G. Brown, D.A. Gumming, P.R. Milton, P.F.B. Alsop, R. Hardcastle, G. Vines, 
D. Currie, J. Wheeler, W. Coote, J.W. Knowles, and my secretary P. Dobson. 
The book was written as part of a Special Studies Programme from the Univer-
sity of Queensland, and the manuscript typed by R. Connellan and P. Dobson. 
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Settlement of Australia followed the Industrial Revolution. The Darbys first 
used coal in place of charcoal for the production of iron in the period 1720-40 
and in 1765 James Watt invented the steam engine. The world's first iron 
bridge was built at Coalbrookdale in England in 1779; the first locomotive 
dates from 1814; and the first rolled beams of wrought iron from 1853. A study 
of world bridges shows that the stone arch was the only permanent form of 
bridge construction until 1779 but the period from 1800 was one of great 
experimentation, with the use of every conceivable kind of bridge; the max-
imum span achieved grew from 119 m in 1800 (a timber arch) to 421 m in 
1900. Australia was developed during this time and the vigour and variety 
shown on the world scene is evident also in Australian bridges. 
Construction of Australia's first roads closely followed settlement, while the 
earliest railways were the horse-drawn Goolwa to Port Elliot railway in South 
Australia, opened in 1854, and the steam-powered railways in Victoria and 
New South Wales of 1854 and 1855. After a recession in the 1840s, economic 
activity grew rapidly in the 1850s, following the discovery of gold, and from 
this time, rivalry sprang up between the States, and Australia's transport 
system became truly established. Investment in roads and railways 
accelerated in the period from 1873 to 1883, and then continued unabated into 
the twentieth century. Bridges, of course, formed the links in this expanding 
transportation network, but although bridges were built with the earliest 
roads, there are only a few remaining which date from before 1860. Many 
were opened at the time of the first major railways between 1860 and 1870 and 
from 1870 to about 1920 there was a period of sustained activity. 
INTRODUCTION 
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Prior to 1853, the only internal transport was by road. Traffic was initially by 
horse or on foot, then on horse-drawn drays, bullock drays, and waggons. 
Ruhen has made a convincing case for the importance of the bullock to 
Australia, "for bullocks eventually shaped and built the colony. They carved 
the roads and built the rail; their tractive power made populating the interior 
possible." But bullocks also operated without bridges, and there are many early 
drawings and photographs showing double bullock teams pulling their loads 
through creek beds and river crossings. It is remarkable the loads they could 
pull, for records of the late nineteenth century speak of teams drawing as 
much as one hundred bales of wool, with a weight of 17 tonnes. Camels too 
were used in remote areas from about the 1850s and there is a classic 
photograph of the construction of the trans-NuUarbor railway in the 1910s that 
shows a team of camels, each carrying twelve sleepers, or about half a tonne. 
However bridges were required for speed and convenience, and for horse-
drawn carts and mail coaches, and so in the more settled areas bridges were 
built. 
Although it is important to place each bridge in its historical setting, it is difficult 
to define the term "historic" used in the title, for it is apparent that it is not 
entirely a question of age. Sydney Harbour Bridge, for example, is historic, but 
dates only from 1932. This book tries to document all existing bridges built 
prior to 1900. After that date, bridges have been included in a more selective 
fashion, i.e., if they are clearly historic, or if they have some points of par-
ticular interest. 
A typical chapter commences with a history of the roads and railways in a 
state, then goes on to discuss its road and rail bridges, in that order. The 
sequence of the states strikes a balance between the history of settlement and 
the ages of existing bridges. New South Wales is treated first, because it was 
the first settlement, and then Tasmania, for it has the oldest bridge. Victoria, 
which is treated next, has many old bridges, as does South Australia. 
Queensland and Western Australia are left until last. In the case of 
Queensland, its oldest existing bridge dates only from 1864, and most of its 
bridges of interest were built during the railway boom of the 1880s and 1890s. 
Western Australia has only a few historic bridges. Those that exist are of in-
terest, but because they are relatively rare, an attempt has been made to deal 
more thoroughly with bridges that no longer stand. The Territories are not 
entirely neglected; the AustraUan Capital Territory is included with New 
South Wales, and the Northern Territory with South Australia, which was in-
deed responsible for its government in the early years. 
It has not been possible to include every bridge. For further information, the 
reader is referred to the Register of Australian Historic Bridges by the 
author, which lists 945 bridges. 
There have been only eight bridges which have at some time earned the 
distinction of having Australia's longest span. These are Usted in Table 1, with 
their span and date. Unfortunately only three of these bridges now remain -
Richmond, Lansdowne, and the greatest of them all, Sydney Harbour Bridge. 
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Table 1 Australia's Bridges of Longest Span 
1 
2 
3 
A 
5 
6 
7 
8 
Year 
1825 
1836 
1850 
1859 
1880 
1889 
1892 
1932 
Maximum 
Span(m) 
8.5 
33.5 
45.7 
64.0 
70.7 
125.0 
152.4 
509.1 
Bridge 
Richmond (Coal River| 
Lansdowne (Prospect Creek) 
First Princes (Yarra River) 
Iron Bridge (Barwon River) 
Fitzroy River suspension 
Hawkesbury River' 
Northbridge (suspension) 
Sydney Harbour' 
state 
Tas 
NSW 
Vic 
Vic 
Qld 
NSW 
NSW 
NSW 
' Rail or road and rail. 
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Laminated timber arch railway bridge over the 
Hunter River at Singleton, 1869 (based on an 
original photograph, courtesy Archives Section, 
State Rail Authority of New South Wales). 
NEW SOUTH 
WALES 
Australia was first settled as a penal colony in New South Wales in January 
1788. After an initial landing at Botany Bay on the 18th, the First Fleet entered 
Port Jackson where Phillip, the first governor, estabhshed a permanent settle-
ment at Sydney on the 26th. 
The First Fleet brought 750 convicts; another 750 arrived in June 1790 in the 
Second; and another 1,700 in the Third, in August and October 1791. By com-
parison, by the end of 1791 there were only 86 free settlers. The convicts 
brought two things to the colony - labour, although usually unskilled and 
unwilling; and mouths to feed. 
One of Phillip's chief anxieties was the provision of food. In June of the first 
year, HMS Supply had been sent unsuccessfully to Lord Howe Island for turtle 
meat, and in October the Sirius sailed to Cape Town, returning some seven 
months later, having circumnavigated the globe on the way. Phillip first 
visited the vicinity of Rose Hill, or Parramatta, in February 1788 and again in 
April in search of farming land. A farming settlement was established there in 
November, and the first harvest was in the next year, in December 1789. The 
Hawkesbury River was explored by Phillip with the same objective in 1789, 
and in April 1794, Major Grose, acting as governor after Phillip's return home, 
reported that he had settled twenty-two settlers on the banks in the region of 
Windsor. The First Fleet had brought with it live cattle, but in the first year 
two bulls and four cows managed to stray. They were rediscovered as an 
enlarged herd in 1795 in a region called therefore the Cowpastures, now 
Camden on the Nepean. 
The early governors were given troops to control the convicts, but no means 
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of controlling the troops themselves. A series of abuses became apparent as 
soon as Phillip left and authority came to Major Grose, acting governor and 
commanding officer of the New South Wales Corps. Officers transferred con-
vict labour to their own properties rather than to pubhc works; they 
established a grain monopoly by which their own grain was purchased for the 
colony at a much higher price than that paid to free settlers, and they secured a 
monopoly of trade whereby they purchased all goods entering the colony and 
resold them at inflated prices. The most profitable import was rum, the name 
given to all spirits. Its profitability led to the growth of the rum trade; illicit 
stills were set up, and corn used for the production of spirits, while the proper 
development of the country languished. 
The power of the army was not broken until the arrival of Governor Lachlan 
Macquarie in December 1809. The previous governor, Bligh, had attempted to 
move against Capt. John Macarthur; instead the army arrested Bligh and 
deposed him from the governorship. When Macquarie arrived two years later 
he brought with him his own regiment, the 73rd Highlanders and orders for 
the Corps' recall. Macquarie, who was governor from 1809 until December 
1820, laid the foundations for a prosperous Australia. He was a road builder, 
and two monuments of modern Sydney are tangible reminders of his work. An 
obelisk, appropriately named Macquarie's Obelisk, is located in Macquarie 
Place near Circular Quay (fig. 1). One face gives its date (1818) and purpose 
(the point from which distances along public roads were measured); the other 
lists the principal roads of the day. One of these roads leads to the South Head 
of Sydney Harbour. The second monument stands there, at Watson's Bay, and 
records the completion of the road in 1811 by soldiers of Macquarie's regi-
ment. 
Road Development 
The first reference to road construction in Sydney was in May 1788, and was 
to a road between the storehouse and the wharf. The first major road was 
probably from an observatory on Dawes Point, past the original hospital in the 
Rocks, and then to Government House, near the corner of Bridge and Phillip 
streets. At that time Sydney Cove extended further to the south, and received 
the waters of the Tank Stream, which ran down the hollow between Pitt and 
George streets. It was crossed at Bridge Street by this early road, and a bridge 
was built here in timber in October 1788. 
The first rural road, to Parramatta, was built by Phillip sometime between 
1789 and 1791. This was extended by Grose to the Hawkesbury at Windsor in 
1794 and the extension reconstructed by Hunter in 1797. Windsor lies 
immediately west of South Creek which runs from about Campbelltown north 
to the Hawkesbury. The crossing of South Creek at Windsor is one of the old 
bridge sites in the colony; a floating bridge was built there in 1802 by Andrew 
Thompson, who in return was given the right to collect tolls for a period of 
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6 Spanning Two Centuries 
Fig. 1 The two faces of Macquarie's Obelisk, 
built in 1818 as a measuring point for 
distances along the principal roads from 
Sydney. 
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New Soutli Wales 
fourteen years, provided that he kept the bridge in repair. An adjacent toll 
house, built about 1835, still stands. The map of Sydney drawn in 1802 by 
Lesueur shows the beginning of Parramatta Road and three bridges - Tank 
Stream bridge at Bridge Street, one across a stream running into WooUoomooloo 
Bay, and another south-east of the head of Darling Harbour, possibly near the 
present Belmore Park. 
It was Macquarie, however, who established the road system of New South 
Wales, and in 1810 said, "I conceive the making Permanent Roads and Bridges 
is one of the first Steps towards Improving a New Country". He established a 
turnpike system with tolls charged on the principal routes. In May 1810 he let 
a contract for the construction of a "public Turnpike Road" from Sydney "to the 
Toll Bridge at Hawkesbury" (presumably across South Creek), and this was 
completed about 1812; in 1811 the road to South Head was built; and in 1813 a 
road to Botany Bay. William Roberts was granted a contract in 1813 to build a 
road to Liverpool (opened in February 1814) and was responsible for many of 
the public works built by Macquarie. 
Although Sydney itself is relatively flat the surrounding terrain is exceedingly 
difficult. Sydney Harbour (Port Jackson) and the mouth of the Hawkesbury 
are flooded valleys. Sydney itself is on a sandstone mass which dips 
downward to the west from cliffs along the ocean shore. The area to the 
south is drained by streams which run through deeply cut gorges to join the 
Nepean which flows north to become the Hawkesbury and then turns east to 
the sea. To the north and west of the Hawkesbury are the formidable obstacles 
formed by the Blue Mountains and the adjacent ranges. 
Initially there was little pressure to cross the Blue Mountains. Sufficient 
arable land had been found east of the Hawkesbury and there was some 
advantage to a penal colony having an impenetrable barrier to the west. 
However by 1813 there had been repeated attempts to find a crossing. In that 
year Blaxland, Wentworth, and Lawson followed up the ridge that formed the 
watershed between the Warragamba and Grose rivers, starting opposite 
Penrith at Emu Plains. In eighteen days they reached Mount York (west of 
Mount Victoria) and descended to the valley of Coxs River, south of Lithgow. 
They had not crossed the Great Dividing Range, for Coxs River flows east to 
join the Warragamba and the Nepean, but they had conquered the major 
mountain barrier and had had a glimpse of the country and grassland to the 
west. 
Later the same year, Macquarie sent his assistant surveyor, George William 
Evans, to survey the route. He crossed the Nepean on 19 November; reached 
Mount Blaxland, the farthest point reached by Blaxland's party, on the 26th; 
crossed the Divide and reached the Fish River on the 30th; and finally camped 
on the site of Bathurst on 9 December. On 17 July 1814, William Cox, on Mac-
quarie's instructions, assembled a party of thirty convicts with a guard of eight 
to construct a road. By November they reached Mount York. Cox was 
dismayed at the descent and resolved to build here a road suitable only for 
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lightly loaded carts, and in this way reached the valley floor. His road 
proceeded on through Hartley Vale, crossed the Fish River somewhere near 
Tarana, and followed roughly its south bank across Campbells River to 
Bathurst. On 26 April 1815 Governor Macquarie with his wife left Sydney to 
drive over the new road. The first divine service west of the Blue Mountains 
was conducted near the junction of Lett and Coxs rivers on the 30th and 
Bathurst was reached and named on 7 May. 
It was not long before the difficulties of descending Mount York by Cox's 
route were apparent. Darling who was governor from 1825-31 (following 
Brisbane 1821-25) offered a reward for the discovery of a better route avoiding 
if possible Mounts York and Blaxland. Hume turned north-west at Mount 
Victoria and followed a ridge he called Darling's Causeway. The surveyor 
general. Major Mitchell, was sent to report on Hume's route. He preferred 
another route closer to the old road. Construction was commenced on this 
road, called Lockyer's Road, when Mitchell found a better route again. This 
route is followed by the present road, and, to the west of Mount Victoria, 
passes along a narrow ridge called Victoria Pass. To achieve a satisfactory 
grade, an embankment faced with stone and supported by stone buttresses 
was built along the ridge and is still in use today. Mitchell's road was opened in 
1832. 
There was also difficulty at the other side of the Blue Mountains in the 
ascent from Emu Plains. Mitchell found a new route which bypassed the old 
road to Lapstone. This was completed in March 1834, named Mitchell's Pass, 
and includes the first Lennox bridge called the Horseshoe Bridge, built by 
David Lennox on this road and finished in June 1833. Mitchell's route is no 
longer followed, but can be found by turning to the right off the modern road, 
just as it curves south to commence its climb from the plain. 
Another old route across the mountains from Richmond to Bell and Mount 
Victoria was discovered by Archibald Bell in 1823. It went out of use in 1834, 
but is now followed by the modern road through Kurrajong. 
A general view of the early roads is given in Dixon's map of New South 
Wales (fig. 2), published in 1837. In addition to the road to Bathurst and roads 
in the immediate vicinity of Sydney, early roads to the Hunter Valley and to 
Goulburn are shown. 
In 1797 Lieutenant Shortland discovered the Hunter Valley and the site of 
Newcastle and brought back samples of coal. Grant and Paterson sailed up the 
river as far as Singleton in 1801 and reported the existence of excellent soil, 
and a convict settlement was established at Newcastle. However in 1819 Mac-
quarie decided to remove the convicts and open the country for free settlers. 
Initially the only connection with Sydney was by sea, but there remains a 
record of an overland journey in 1805 and in 1819 Howe, with the assistance 
of Singleton, travelled from Windsor to the Hunter River west of Singleton. His 
route is followed by the present Putty Road. 
Agitation for a shorter route caused Governor Brisbane to instruct Finch in 
1825 to carry out a survey. He marked out a direct line from Castle Hill to 
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10 Spanning Two Centuries 
Wiseman's Ferry, and then on the northern side of the Hawkesbury, along the 
crest of the range to Wollombi and then to Singleton. Construction of a road 
was commenced in 1826 and by 1830 this had reached the Hawkesbury from 
the south. The climb up from the river to the north was steep, and was 
resurveyed by Mitchell. Construction of this northern section was carried out 
in 1829 and included major, convict-built retaining walls and drainage details 
which can still be seen, rising from the present road a little to the west of 
Wiseman's Ferry. The road as a whole was opened about 1831 - to the north it 
branched at Wollombi, with one road to Singleton, and the other to Maitland. 
About the same time the MacDonald River area was opened up, with a road on 
the east side of the river to St Albans. Alternative routes to Wollombi were 
therefore through Castle Hill, Wiseman's Ferry, and St Albans, or from Wind-
sor to Wiseman's Ferry and St Albans. The second of these came to be regarded 
as the main road. 
The present Pacific Highway crosses the Hawkesbury River at Peaf s Ferry. 
George Peat was granted land here on the south side in 1836, and then on the 
north in 1840. He established a ferry in 1844 and in 1849 Parry surveyed a 
road from here to Wollombi. The road remained in use from 1849 to 1889 
when the railway from Sydney to Newcastle was opened and the ferry at Peat's 
Ferry ceased to operate. From then until 1930, the main route to the north was 
along the Great North Road, through Parramatta, Windsor, Wiseman's Ferry, 
St Albans, and Wollombi. 
The Hunter Valley was originally served by ship, with wharves at Newcastle 
and Morpeth. In 1836 the Great North Road was being extended to 
Muswellbrook; by 1851 it was past Murrundi; and by 1858 it had reached 
Armidale. 
Governor Macquarie chose the site of Liverpool in 1810, and the first road 
from Sydney to Liverpool was built by Roberts and opened in 1814. By 1817 
there was a direct link from Liverpool to Parramatta; roads from Liverpool to 
Campbelltown, and then to Appin and Menangle Ford; to Camden and Picton; 
and to Bringelly. 
The difficult river crossings and country below Campbelltown caused 
disputes on the selection of the best route to Goulburn and the south. James 
Meehan had blazed a track in 1818 through Mossvale (Bong Bong) to Bungonia 
and Lake Bathurst. Between 1819 and 1821 a road was constructed from 
Picton to the mountain range north-east of Goulburn. The township of 
Goulburn Plains was laid out in 1828 by Mitchell who recommended a route to 
Goulburn from Campbelltown through Appin and Wilton, crossing the 
Nepean only once at Pheasants Nest. Instead, in 1832 Governor Bourke 
directed that a road be constructed from Menangle Ford to Picton. Dixon's 
map (fig. 2) shows this route and also a route from Camden over the Razorback 
Range. From Picton, the road passes through Mittagong, Berrima, and 
Marulan. Mitchell had intended that the road should then proceed south along 
a line midway between the Shoalhaven and WoUondilly rivers. Instead it 
turned west, and crossed the range at Towrang on its way to Goulburn. 
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Another early route provided access to the lUawarra district around 
WoUongong, for in 1815 a track was cut from Appin down the mountain to 
Bulli. A better track was built in 1821 but this in turn was replaced by a 
convict-built road laid out in 1834 which proceeded from Appin via Mount 
Keira to the vicinity of Kiama. Bulli Pass was discovered in 1836 and a rough 
road built through it shortly after. Mitchell had proposed a direct route from 
Sydney to WoUongong in 1831, which he revised in 1843, and by 1845 a road 
had been built from Lugarno through Heathcote to the top of the Bulli Pass. 
However it was not until 1868 that the first wheeled vehicle followed this road 
and descended the Bulli Pass. 
By the mid-1830s the original obstacles to road construction in New South 
Wales had been overcome, with reasonable routes to Bathurst, the Hunter 
Valley and Goulburn, and a track to the south coast. From this time, the expan-
sion of the road system was rapid, and a map published in 1858 shows roads 
down the Lachlan, Murrumbidgee, and Murray rivers to Mildura; to Victoria; 
to Dubbo and Canonba (near Nyngan); to Walgett and from there up the Bar-
won and Macintyre into Queensland; from Newcastle through Armidale to 
Warwick and Brisbane; and to Port Macquarie and Ballina on the coast. 
Railway Development 
The first New South Wales railway, from Redfern, Sydney, to Parramatta, was 
officially opened on 26 September 1855. It had been first proposed in 1833, 
and again in 1846. Planning and construction were by the private Sydney 
Railway Company but financial difficulties were encountered, due largely to 
the inflation of the cost of labour and materials by the discovery of gold, and 
ownership of the railway was transferred to the government three weeks 
before the opening date. Exactly one year later, on 26 September 1856, an 
extension from Granville to Liverpool was opened, and to Campbelltown in 
May 1858. At about the same time, the Hunter River Railway Company was in-
corporated in 1853 to build a line from Newcastle to Maitland. In July 1855 it 
also transferred its works and liabilities to the government, and the line was 
opened in March 1857, with extensions into the towns of Newcastle and 
Maitland in March and July of 1858. The directions of the early lines had already 
been established - to Parramatta and the west, through Liverpool to the south, 
and up the Hunter Valley. 
In the interim, John Whitton had arrived in Sydney and was appointed 
engineer-in-chief in January 1857; he was to hold that position for thirty-three 
years. At the time he took up duties he was thirty-seven years of age, with 
experience in England of railway and bridge construction. He was married to 
Elizabeth Fowler, sister of Sir John Fowler who, with Sir Benjamin Baker, later 
designed the Firth of Forth bridge (completed in 1890). He was shortly to be 
involved in two controversies, concerning gauge and the mode of propulsion. 
In 1852 it had been decided that the gauge in New South Wales would be 
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1.6 m (5 ft 3 in) and in consequence Victoria and South Australia also 
adopted this gauge. Late in 1853 Wallace recommended that New South Wales 
should change to the European standard, 1.44 m (4 ft 8V2 in) and this was 
done. Whitton on his appointment argued unsuccessfully for a return to 
1.6 m. Also before his arrival the governor-general. Sir William Denison, a 
former army engineer, had proposed in 1856 the adoption of light horse-drawn 
railways for any additional lines in the colony. The argument between horse 
and steam power continued for five years until finally in 1861 Whitton con-
vinced the government in favour of steam. 
The Western Line was continued to Blacktown in 1860, Rooty Hill in 1861, 
Kingswood in 1862, and Penrith in 1863. It then faced the same difficulty that 
had been met earUer with the roads - the crossing of the Blue Mountains, or, 
more particularly, the initial ascent at Lapstone and the descent into Lithgow. 
To overcome these he proposed the construction of two zigzags. 
The present road crosses Knapsack Gully about 0.8 km south of the point 
where it begins to rise from Emu Plains. It does this across a stone viaduct 
originally built by Whitton to carry the first leg of the Little or Lapstone 
Zigzag. The railway proceeded south across the viaduct to the end of the ridge, 
and then backed up to the north on a rising grade until, at a point above the 
Knapsack Viaduct, it reversed again to the south. The middle leg of the zigzag 
was about 0.5 km long with a grade of 1 in 33. The height gained in the Little 
Zigzag was 160 m. This section and the line to Wentworth Falls were opened 
in 1867. 
The Great Zigzag (fig. 3) was even larger with a central leg 1.4 km long, a 
grade of 1 in 42, and a total fall of 210 m. It was approached through the 
0.5 km Clarence tunnel some 2 km to the east, with another tunnel in the 
middle leg; it incorporated three major stone viaducts; and required rock cut-
tings as high as 20 m sheer. The height from the top set of points to the line 
directly below was 64 m. It was opened in October 1869 and regarded as one 
of the engineering wonders of the world. Originally the carriages were pushed 
by the locomotive through the central leg, but duplicate tracks were later built 
at the top and bottom points to permit the locomotive to move to the head of 
the train. These were later extended to improve the capacity of the route. 
With the Great Zigzag, the railway was opened as far as Bowenfels (1869). It 
was extended to Rydal in 1870 and in successive stages to Bathurst and 
Blayney in 1876. Meanwhile the Main South Line had been extended south 
from Campbelltown to Picton by 1863, crossing the Nepean at Menangle. 
The Hunter Valley Railway, or Great Northern as it was now called, was also 
extended - to Lochinvar in 1862, Branxton in 1862, and Singleton in 1863. A 
branch was constructed from East Maitland to Morpeth in 1864 and for many 
years Morpeth served as a loading point from the railways to coastal shipping 
which could navigate the river to this point. In 1869 the northern line was 
extended further to Muswellbrook and then to Murrundi by 1872. From about 
1875 there was rapid development, with railways to Albury in 1881, Bourke in 
1885, and Wallangarra in 1888. The coast routes were relatively late. The 
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connection from Sydney to Newcastle was completed with the opening of the 
Hawkesbury River Bridge on 1 May 1889. To the south, the railway from 
Sydney to Kiama was completed between 1884 and 1887 and then extended to 
Nowra in 1893. 
Construction of the North Coast Line was commenced in the north, with the 
portion from Lismore to Byron Bay and Murwillumbah opened in 1894. It was 
extended in stages and completed in 1923, with a ferry across the Clarence at 
Grafton, the bridge at this site not being built until 1932. 
Lines to Broken Hill and Kyogle were opened in 1927 and 1930. 
Fig. 3 The Great Zigzag near Lithgow (1869J. 
The photograph shows "the top road", now 
used for access; "the middle road" in the centre 
foreground, now used by steam trains for 
visitors; and "the bottom road" which is still 
part of the Main Western Line. 
Early Road Bridges 
The first bridge built in New South Wales was a timber bridge across the Tank 
Stream near the corner of Bridge and Pitt Streets, in October 1788. A copy of 
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James Meehan's "Plan of the Town of Sydney, 1807" shows another, near the 
present Hunter Street, and possibly a third, in King Street. Lesueur's map of 
1802 also shows a bridge on the Parramatta Road, apparently in the hollow 
near the present Belmore Park, near Central Railway Station, and a third in 
WooUoomooloo, possibly near Cathedral Street. 
Major Grose built a timber bridge in Parramatta in 1794 which was washed 
away the following year and replaced by a bridge with timber girders and 
stone piers. Two of these piers were replaced by timber trestles in 1802, and 
the bridge is illustrated in this forrn in a painting published in 1829. The Duck 
River bridge, between Parramatta and Sydney, was finished in October 1797. 
All of these bridges were timber, the first stone bridge being that crossing the 
Tank Stream, again at Bridge Street. The corner-stone of this bridge was laid by 
Governor King in July 1803. It had a single 7.3-m span and was completed in 
January 1804. Unfortunately it was poorly constructed and major repairs were 
required in 1804 and 1806. It was rebuilt under Macquarie by John O'Hearne, 
reopened in May 1811, and may be regarded as Australia's first substantial 
bridge. Unfortunately no trace of it remains today — the area feeding the 
stream was drained in 1850 as part of the process of laying out the city and the 
Tank Stream became little more than an open sewer. Part of it was roofed in 
1860, and by the 1870s it was completely covered. 
Andrew Thompson's floating bridge across South Creek at Windsor was 
struck by lightning in 1805 and substantially replaced. In 1813 it was replaced 
by a five-span timber bridge 65 m long, which at the time was the longest 
bridge in the colony. It was built by John Howe, and carried his name. It was 
replaced in turn, in 1853, by a three-span bridge constructed as a series of 
bowstring trusses with laminated timber arch ribs. This was called the Fitzroy 
Bridge, which transferred its name in 1880 to a metal truss bridge which has 
only recently been replaced. There have been, therefore, five bridges on this 
site, or six if the replacement of the floating bridge is counted. 
Returning to 1805, there is a record of ten timber bridges built on the Sydney 
to Parramatta road. Each had a width of 4.9 m and a span about the same, 
with four 460-mm logs of ironbark or bluegum and decking of 76-mm planks. 
The road built by Roberts in 1814 contained one bridge 43 m in length and 
another 30 m long with timber girders and stone piers, and an unstated 
number of smaller bridges. Apart from these, between 1813 and 1821 he or his 
widow built another thirty-five bridges in the colony. Also in 1814, Cox built at 
least three bridges on his road to the west - near Linden, and across the Lett 
and Coxs rivers. 
None of these early bridges remain, but in 1832 the surveyor general, 
Thomas Mitchell, was to appoint David Lennox, Australia's first true bridge 
builder, some of whose work may be seen today. 
David Lennox was born in Scotland in 1788. After working on engineering 
works in England and Wales, including a period with Thomas Telford (another 
famous Scottish engineer), he migrated to Australia in 1832, some four years 
after the death of his wife. Mitchell met Lennox by chance as Lennox was work-
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ing as a stonemason on the new Parliament House in Elizabeth Street. Learning 
of his experience, Mitchell invited him to his office. He later described the 
incident: "Mr David Lennox, who left his stone wall at my request, and with his 
sleeves still tucked up, came with me to my office, and undertook to plan the 
stone bridges we required . . . Thus originated all the bridges this Colony 
possesses worthy of the name." He was appointed sub-inspector of roads on 1 
October 1832, and superintendent of bridges in June 1833. 
His first job was designing the Horseshoe Bridge on Mitchell's Pass, near 
Lapstone (fig. 4), which was completed in 1833. It has a span of 6.2 m and a 
complexity of geometry that is not immediately apparent in the photograph, 
for the front face is curved in plan to allow the roadway to turn across the gully 
spanned by the bridge and it is this feature that gives the bridge its name. The 
bridge was built by a party of twenty convicts, with an overseer, a constable, 
and an armed sentry. Mitchell directed that the name David Lennox should be 
carved on one of the keystones; the other carries the date, A.D. 1833. 
His next bridge was across the Medway Rivulet, also called the Three Legs 
O' Man Creek. This had timber girders on stone piers and was completed 
about 1835. Unfortunately it was destroyed by flood in 1860. 
His greatest bridge was the Lansdowne Bridge across Prospect Creek, bet-
ween Parramatta and Liverpool, completed in January 1836 (fig. 5). It has a 
clear span of 33.5 m, a subtle arch geometry, and characteristic curved wing 
walls. In 1774 the Frenchman Perronet built the Pont de Neuilly across the 
Seine, followed in 1791 by the Pont de la Concorde. Both were built to impede 
as little as possible the free flow of water in the river. In the Pont de la Con-
corde this was done by using flat arches, with the springing set as high as possi-
ble, narrow piers, and relatively large spans. In the earlier Pont de Neuilly, 
Perronet adopted the device of bevelling the underside of the arches at the spr-
ingings to provide a shape that provided less obstruction to stream flow. This 
feature was copied by Telford in 1828 in the 45.7-m span Over Bridge near 
Gloucester. Lansdowne Bridge embodies similar ideas; by using a small rise 
Lennox has kept the springings of the arch as high as possible, and he has then 
bevelled the bases of the arch in the manner of Perronet and Telford. He had 
worked with Telford on the Over Bridge shortly before his departure for 
Australia and it is interesting to see this direct link with European practice. 
Lennox completed two other bridges later in 1836. Berrima bridge across the 
Wingecarribee River was, in many respects, similar to Landsdowne, but it was 
smaller with a span of 15.2 m and without the bevelling of the arches. It was 
damaged by flood in 1858, and then destroyed in 1860. About 15 km south was 
a small timber bridge with stone abutments across Black Bob's or Crawford's 
Creek with a single span of 9.1 m. 
As mentioned earUer, Parramatta was the site of one of the earliest bridges, 
built in 1794, washed away in 1795, and replaced by a second bridge that was 
built a few years later and repaired in 1802. Lennox built the third bridge on 
this site, in Church Street (fig. 6). His bridge has since been modified and 
widened on the upstream side. There was a dispute in the initial planning of 
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Fig. 4 David Lennox's first bridge -
Horseshoe Bridge on Mitchell's Pass - is the 
oldest existing bridge on the Australian 
mainland, 1833. 
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the bridge, as an alternative proposal had been developed for a bridge with a 
smaller span (18.3 m) and two side spans to permit the passage of footpaths 
along the river bank. These side spans were deleted leaving only the reduced 
central span, which in Lennox's opinion was insufficient to carry the stream 
flow. The debate continued for some years, and eventually, because of the 
decrepit condition of the old bridge, Lennox proceeded with preliminary work 
on a new bridge to his own design. It is a segmented arch of simple geometry 
with a span of about 27 m. 
On the Parramatta road at Duck Creek there is a small arch bridge - the 
initial section of which is in brick - completed about 1840. Lennox was 
involved in discussions on the bridge, but it is not known if he supervised the 
work. There is another small bridge at Towrang (fig. 7) with a span of the order 
of 5 m. One of the keystones is inscribed 1839, and it is beUeved that the 
bridge was built by Lennox. It is located on the original south road between 
Berrima and Goulburn, immediately east of the turn-off to Carrick. 
Fig. 5 Lansdowne Bridge, 1836, is notable 
for its large span, 33.5 m, and the unusual 
bevelling of the underside of the arch near its 
springing. It was built by David Lennox. 
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Fig. 6 Lennox Bridge in Church Street, 
Parramatta, completed in 1839. 
In November 1844, David Lennox was appointed superintendent of bridges 
in the Port Phillip district and worked in Victoria from then until his retire-
ment in March 1854. He returned to Parramatta where he died in 1873, aged 
eighty-five. He has been described as "a shy and retiring man, kindly but 
capable of firmness when required, a master craftsman and a splendid 
manager of men". 
The only other recorded stone bridge in New South Wales is Bentley's Bridge 
at Rushcutter's Bay, Sydney, built in 1837 by Lieutenant Bentley to a design of 
Francis Clarke. It was very heavy in appearance, with a span of only 3 m, long 
and high approach walls and solid balustrades, and no longer stands. 
Norfolk Island which was administratively part of New South Wales has a 
number of old stone bridges. One of these crosses a small stream running 
through low-lying ground between the buildings along Quality or Military 
Row and the prison complex along the shores of Sydney Bay. A map of 1839 
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Fig. 7 Bridge at Towrang, north of Goulburn, 
1839. 
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shows a bridge at this site, a second nearby, and possibly another two or three 
further downstream. A little further away is Bloody Bridge, beUeved to have 
been designed by the Royal Engineers in the late 1840s. 
Later Road Bridges 
Knapsack Gully Viaduct (fig. 8) was built by Whitton in 1867 as part of the Lit-
tle or Lapstone Zigzag of the western railway as it climbed from Nepean to the 
Blue Mountains. By 1891 working of the Zigzag became uneconomical and it 
was replaced and the viaduct abandoned. At that time the western highway 
passed through Mitchell's Pass. In a search for a new route, the Department of 
Main Roads investigated the use of Whitton's viaduct, and took it over as part 
of the new road opened in October 1926. Widened in 1939, the bridge has 
spans of 6.1, five of 15.2, and 6.1 m. It is high, with a maximum pier height of 
about 40 m from deck to rock. 
Although New South Wales has its share of timber girder bridges, it is dif-
ficult to obtain dated records. However, the state is unique for its use of the 
timber truss and many of these remain. 
Percy Allan worked as an engineer in New South Wales for more than thirty 
years from 1878 and is said to have been involved in the design of over 550 
bridges. In 1924 he published an article on highway bridge construction. From 
this, together with a similar article by Dare and bridge records, it is possible to 
classify New South Wales timber trusses into the following categories: (1) the 
so-called Old type truss (prior to 1886); (2) the McDonald truss (c.1889-94); (3) 
the Allan truss (1893 until at least 1920); (4) the de Burgh composite steel and 
timber truss (c. 1900-1904); and (5) the Dare composite truss (c. 1904-12). 
The bridge over the Karuah River at Monkerai is a good example of the Old 
type truss (fig. 9). It dates from 1877 and is the oldest existing timber truss 
bridge for which records are available. The most noticeable identifying 
features are the flat slope of the end diagonals; the provision of an additional 
timber to give an increased depth to the upper chord at midspan; and the use 
of counterbraced timber diagonals with steel tension rods as verticals. The end 
diagonals and the main upper chord are of solid timber, with a cast metal detail 
at the top corner joint. The bridge has three 21.3-m truss spans and three addi-
tional timber girder spans. It is located on the minor road 101 between 
Dingadee and Wiesmantels. The nearby Clarencetown bridge, built in 1878 
over the Williams River, near a popular swimming-hole and picnic spot, also 
uses Old type trusses. 
The McDonald truss was designed in 1886 by J.A. McDonald, engineer for 
bridges, "to carry a 16.2 t traction engine" together with a distributed load over 
spans of 19.8, 22.9, and 27.4 m. Three early examples were the Welshpool 
bridge over the Karuah River (1889); the bridge at Euabalong over the Lachlan 
River (1891); and the bridge in Galston Gorge near Hornsby over Tunks Creek 
(1892). It is believed that these latter two still stand. 
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Fig. 8 The Knapsack Gully Viaduct was 
originally built by Whitton in 1867 as part of 
the Lapstone Zigzag of the Western Railway. 
It was taken over by the Department of Main 
Roads in 1926 and widened in 1939. 
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Fig. 9 Old type timber truss across the 
Karuah River at Monkerai, 1877. Note the 
flat slope of the end diagonals and the 
increased depth of the upper chord at 
midspan. 
The bridge called Shelleys or Junction Bridge (fig. 10), across the Tumut 
River just east of Tumut on the Plains Road displays the characteristic details 
of the type. The McDonald trusses still have the flat end diagonals, and the 
counterbraced interior timber diagonals with vertical ties that were used in the 
Old type truss. However, the depth of the upper chord is now constant; the 
end diagonals consist of double members which are splayed out towards their 
base; and there is no corbel between the truss and pier. The Tumut bridge, 
opened in 1892, has three 22.9-m truss spans and four approach spans. In 1981 
there were records of at least another eleven of these bridges, many in the 
south-east, built about 1893, but some of these have since been replaced. 
The road bridge at Cowra (fig. 11) is unique. When originally opened in 1893 
it had three 48.4-m spans, another four 27.4-m truss spans and six timber 
girder spans. The three smaller truss spans at one end and the similar span at 
the other end have since been replaced. They appear to have been of the 
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McDonald type. The larger spans are composite steel and timber trusses, with 
a steel lower chord. The span is particularly large, and was exceeded by only 
one other composite timber truss in Australia, at Lane Cove River in Sydney. 
The bridge is a through truss, with an upper lateral system and outside 
diagonal braces to the tops of the end diagonals, and was designed by J.A. 
McDonald. 
Percy Allan designed the third system of standard timber trusses in 1893. It 
uses the Howe truss with timber top and bottom chords, timber compression 
diagonals, and tension rods as verticals. Allan has described its chief features: 
because it has no counterbraces it is possible to adjust the geometry of the 
truss by screwing up the verticals, overcoming the effects of shrinkage in the 
timber; the diagonal members are cut square on their ends, and press against 
special cast iron details; by the use of double members, any piece of timber can 
be replaced without having to support the truss from below; and cross girders 
Fig. 10 McDonald type truss bridge over the 
Tumut River east of Tumut, 1892. The most 
noticeable differences between this and the 
Old type truss are the constant depth upper 
chord and the splayed double members which 
form the end diagonals. 
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Fig. 11 The bridge over the Lachlan River at 
Cowra, 1893, is a composite steel and timber 
truss bridge with a steel lower chord and 
timber diagonals and upper chord. It now has 
three 48.8-m spans, and was one of the largest 
bridges built in timber. 
are placed only at the main truss joints, avoiding bending in the lower chords. 
The initial design was for 27.4 and 21.3-m spans and provided for a 16.2-t trac-
tion engine as before, but also for an increased distributed load. 
The Allan truss was used for many years - from 1893 until at least 1920 -
and many examples are still in use. One of the oldest is the two-span O'Connell 
bridge over the Fish River, 27 km east of Bathurst (fig. 12), with two 27.4-m 
spans. Records in the Department of Main Roads date the bridge at 1891, but 
in view of Allan's statement that he designed this truss type in 1893, it must be 
later. A paper published in 1953 refers to the trusses as fifty-six years old 
which would imply that the bridge was built in 1896 or 1897. A flood in 1952 
caused the stone pier to be undermined and distortions due to settlement are 
still visible. Another old Allan truss in excellent condition is across the Mur-
rumbidgee River at Tharwa, now in the Australian Capital Territory, built in 
1895, with three 27.4-m spans and another seven timber girder approaches. 
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The Rossi Bridge over the WoUondilly River, 5 km west of Goulburn (fig. 13) is 
also a fine example. The present bridge was opened in 1898 though the stone 
in the piers and abutments dates from 1860 or earlier. 
In 1895, Allan extended his design to span 33.5 m. The first example was the 
Hampden Bridge over the Murrumbidgee River in Wagga Wagga. In his paper, 
Allan recounts that the engineer-in-chief "approved the Author's design for a 
truss bridge with a larger floor space per span, 3,165 square feet, than any 
other timber structure erected in the Australian colonies". Tenders had been 
invited for an iron bridge but the cost proved excessive. The durability of 
timber "may be inferred from the fact that some roughly constructed bridges 
have in some cases attained a life of over fifty years, many over thirty-five 
years, and but few less than twenty-five years". The Hampden Bridge has in 
fact far exceeded these lives. Although built to the same principles as the 
27.4-m spans, it differs in detail: it is a through truss with an upper lateral 
Fig. 12 Upper chord of Allan truss across the 
Fish River at O'Connell. 
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Fig. 13 Rossi Bridge across the WoUondilly 
River on the road from Goulburn to Grabben 
Gullen, 1898. 
system and sway frames; the cross girders are double members hung beneath 
the trusses; and the verticals consist of three tie rods instead of two. There had 
been an earlier bridge at the site, built about 1859, with 21.3-m spans. Similar 
bridges were later built at Inverell in 1896 and Morpeth in 1898. 
Even longer Allan truss spans were at Kempsey, over the Macleay River. 
This bridge, opened in April 1900, had four main spans, each of 46.6 m, but 
has since been replaced. 
Another variation of the normal Allan design was in the approaches to Pyr-
mont Bridge in Sydney, built in 1902, for in this case the deck is supported on 
timber cross girders at upper chord level. There are nine timber truss spans of 
approximately 25.1 m on the western side, and another four to the east. The 
roadway width is 12.2 m with two 1.7 m footpaths, requiring six trusses side 
by side in the cross section. Altogether, therefore, the approaches form a very 
large timber bridge. At the time of writing the bridge still stands, although it 
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was replaced in 1981 by a modern viaduct around the south of Darling Har-
bour. 
The composite steel and timber de Burgh truss was introduced in 1899. 
Lansdowne Bridge (fig. 14) built in 1902 across Mulwaree Ponds, 2 km south-
east of Goulburn is a good example. It is a Pratt-type truss with tension 
diagonals and compression verticals; the double timber verticals are separated 
longitudinally - rather than the transverse separation that is used in other 
timber trusses - to allow the timber cross girders to pass through; and there is 
a steel lower chord. The bridge has a single 27.4-m span, and replaces an 
earlier (1855) timber bridge. The bridge across Webber's Creek, built in the 
same year (1902), is also of the same type, and is located on the Branxton-
Gresford road (128), about 20 km north of Branxton. 
Dare states that he designed a number of these bridges, acting under E.M. 
de Burgh, who was engineer for bridges at the time. It is not clear if credit for 
Fig. 14 The Lansdowne Bridge over 
Mulwaree Ponds south-east of Goulburn, 
1902, is a good example of the de Burgh truss. 
Note the tension diagonals, the double timber 
verticals, and the built-up steel lower chord. 
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Fig. 15 The bridge at Sportsmans Creek, 
Lawrence, 1911, illustrates the features that 
distinguish the Dare truss, seen here, from the 
Allan truss, i.e., the metal lower chord and 
the constant width diagonals 
the design rests with Dare or de Burgh, for Allan records the type as being 
"introduced" by de Burgh. Dare gives the standard spans as 21.3, 27.7, 31.7, and 
35.7 m. Two early bridges were at Wyong and across the Lane Cover River, both 
completed in 1901. The first is similar to those described previously; the second, 
with a span of 50.3 m, is believed to have been the longest composite truss. It 
carried a 5.5-m road at the upper chord level. Although still a Pratt truss, with 
end verticals, it differed in detail from other de Burgh trusses; for example, it 
had solid timber verticals. Neither of these bridges now exists. A very large 
bridge of the de Burgh type (built in 1903) crosses the Clarence River at 
Tabulam, with five main spans, each 31.7 m centre to centre of bearings, and is 
still in use. 
In 1903, Dare designed a composite Howe truss — referred to here as the 
Dare truss - which replaced the de Burgh truss. As a Howe truss, it uses 
timber members as its compression diagonals, and steel tie rods as verticals. 
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For this reason it is difficult to differentiate from the Allan truss; however, the 
Dare truss uses steel instead of timber in the lower chord; and the double 
timber diagonals of the Dare truss have a constant spacing and are not splayed 
as in the Allan truss (fig. 15). 
One of the first bridges of the type was built in 1905 across the Macdonald 
River at Bendemeer, with a single 31.7-m span. Some 25 km upstream, at 
Woolbrook, is another undated bridge of the same type in a very pretty setting. 
Another is the 1908 Murray River bridge at Howlong, and there are many 
more. 
The tendency for experimentation in early bridge design is well illustrated 
by the first metal trusses built in New South Wales. One of the two oldest truss 
bridges in Australia (with the Victorian Hawthorn Bridge) is that across the 
Hunter River at Muswellbrook, dating from 1861 (fig. 16). Its lattice trusses are 
continuous over two 38.2-m spans. The 4.9-m wide roadway has timber deck-
Fig. 16 One of the oldest Australian metal 
truss bridges, 1861, crosses the Hunter River 
at Muswellbrook. It is continuous over two 
38.2-m spans. 
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Fig. 17 Road bridge at Gundagai across the 
Murrumbidgee River, 1867. 
ing on timber stringers which are supported by metal cross girders resting on 
the lower chords of the trusses away from the joints. 
The Gundagai road bridge (fig. 17) crosses the Murrumbidgee River and, 
with the Denison bridge at Bathurst, has the distinction of being one of only 
two early Australian bridges built with Australian iron. The cast-iron cylinders 
and at least some of the "girders" were supplied by the Fitzroy Iron Works at 
Mittagong, founded in 1848 as the New Sheffield Iron Works, and then 
renamed in 1850. They continued to operate only untU 1866. The Prince 
Alfred Bridge at Gundagai, opened in 1867, has an extremely long northern 
approach, realigned and reconstructed in 1896 with one 8.5-m span and 
seventy-five 10.7-m spans. The three 31.4-m main truss spans are most 
unusual. The Warren trusses have alternate verticals, but close examination 
shows that these verticals are extensions of the cross girders, and are designed 
to provide lateral support to the upper chord. The end roller detail has five 
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rollers placed between the extended upper chord and a pillar which rises from 
the pier top (fig. 18). A similar detail is provided at the central pier, where each 
upper chord is continued from one span to the next across a nest of rollers. The 
trusses are pin-jointed. 
Conversely, the third of these roadway bridges, the Denison Bridge over the 
Macquarie River at Bathurst, is detailed in such a way that it could be 
mistaken for a more modern bridge. It has Pratt trusses, with the web of the 
upper chords placed horizontally so as to achieve a high transverse bending 
strength and a good resistance to lateral buckling. The cross girders join the 
verticals a short distance above the lower chords, so that the deck, which has 
recently been replaced, lies at about the middepth of the trusses. The bridge 
was designed by W.C. Bennet and built by Peter Nicol Russel, whose name is 
commemorated by awards still offered by the Institution of Engineers, 
Australia, and the University of Sydney. 
Fig. 18 The end of the upper chord of the 
Gundagai road bridge is extended to rest on 
rollers which run on top of a pillar resting on 
the pier. 
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Fig. 19 Bawden Bridge over the Orara River 
south-west of Grafton, 1873. 
The Bawden Bridge crosses the Orara River about 16 km south-west of Graf-
ton on the Old Grafton Road. Built in 1873, with lattice trusses continuous 
over two 38.7-m spans it is particularly notable for its high, heavy metal piers 
(fig. 19). The lacing of the diagonals with bent flat and cylindrical spacers is 
characteristic of some of these early trusses. The same detail exists at 
Muswellbrook. 
The Shoalhaven River bridge at Nowra is a large bridge with a truss form 
that is unique in New South Wales. Completed in November 1880, it has eight 
simply-supported truss spans. Records of the span length vary. Warren in 1888 
gave the spans as 56.0, 38.7, four at 38.5, and 38.2 m. Another record is 55.3 
and seven at 38.0 m; and a third lists 60.7, three at 38.5, 38.2, two at 38.7, and 
38.4 m. Although it is impossible to judge which is correct, Warren is clearly in 
error with regard to the number of spans. The main trusses are double-
intersection or Whipple trusses, with a pin-jointed lower chord. 
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Six important lattice truss bridges may be found in the region between Gun-
nedah and Bundarra, to the north-west of Tamworth. The oldest of these, 1881 
is at Bundarra and was designed by Sir John Fowler. It is appropriate at this 
point to recall that the 1880s were a tumultuous period for bridge design. The 
Tay Bridge had collapsed late in December 1879 causing the death of possibly 
seventy-five people. In July 1880 a Court of Enquiry found that the designer. 
Sir Thomas Bouch, was partly to blame; he died in October the same year. 
Bouch was a Scottish engineer whose chief interests lay in the planning of 
bridges to carry the North British Railway over the inlets that divide the east 
coast of Scotland. In 1873 the Forth Bridge Company had been formed for the 
purpose of constructing a suspension bridge over the Firth of Forth to his 
design. Following the Tay collapse, Bouch was replaced by Sir John Fowler 
and Sir Benjamin Baker who designed the present Forth rail bridge, opened in 
March 1890. Fowler had been born in 1817, and in 1865, when forty-eight, was 
appointed president of the Institution of Civil Engineers, London. At the open-
ing of the Bundarra Bridge, which was, of course, small compared with his 
other projects, he was sixty-four, and approaching the end of his career. His 
continuing connection with Australia was probably due, at least in part, to his 
relationship with John Whitton, engineer-in-chief for the New South Wales 
Railways and his brother-in-law. 
The Bundarra Bridge crosses the Gwydir River and is continuous over five 
38.4-m spans. Three of the other bridges cross the Namoi River. The bridge at 
Boggabri, 1883, has a single 39.6-m lattice truss span with metal girder 
approaches. Cohen's Bridge at Gunnedah, 1884, (fig. 20) has two simply sup-
ported 38.8-m spans; its approaches were replaced in concrete in 1916. The 
Manilla Bridge is the largest of the three, with five simply supported main 
truss spans, each of 38.7 m, and five 18.5 m, deck-type lattice truss 
approaches. The last two bridges are together at the northern outskirts of 
Bingara. The Gwydir River bridge, 1886, has six simply supported 38.7 m 
spans (fig. 21). Halls Creek bridge, which forms the southern approach, was 
built at the same time and has two 27.4-m spans, again simply supported. 
These six bridges have many similarities; with the exception of the smaller 
bridge at Halls Creek, all have spans in the range 38.4 m to 39.6 m; aU are lat-
tice girders; all have buckle plate decks. However there are also some dif-
ferences, and these are most marked in Fowler's bridge at Bundarra — it is con-
tinuous, all the others are simply supported; the buckle plates are supported 
by longitudinal stringers, with cross girders spaced at twice the buckle plate 
width, the others have cross girders at half this spacing, without stringers; the 
Bundarra cross girders rest on the lower chords halfway between the 
diagonals, the others frame into the sides of the lower chords at the quarter 
points; the Bundarra piers have diagonal bracing. The other point of difference 
is at the ends of the trusses - the top corner may be rounded or square; and in 
the case of the Bundarra bridge the end is strengthened by a substantial, full-
depth web plate. 
In Bathurst there is an unusual bridge which carries a road over the railway 
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Fig. 20 Cohens Bridge over the Namoi River 
at Gunnedah, 1884. 
towards the southern end of the town. It was built in 1883 to an English design 
and has a span of 41.2 m. The Gasworks Bridge at Parramatta, 1885, is also stiU 
in use. It has stone piers and three 30.5-m lattice truss spans. 
In the period 1887-95, J.A. McDonald built seven lattice truss bridges of 
distinctive design. The first group of these was at Paterson across the Paterson 
River, 1887; the Taemas Bridge over the Murrumbidgee south of Yass, 1888; and 
the bridge at Dalgety over the Snowy River, 1888. The original design calcula-
tions for the Taemas Bridge are held by the Department of IVIain Roads in Sydney, 
together with deflection records obtained from testing the bridge and signed 
by McDonald in 1888. It had spans of 43.0, 55.5, and 43.0 m and was washed 
away in 1925 and replaced by a new steel bridge in 1931. The Dalgety Bridge is 
unique in the series because it has only two spans, each of 42.8 m. The Red-
bourneberry Bridge (fig. 22), north-east of Singleton, 1892, has the same pro-
portions as at Paterson, with spans of 27.7, 36.3, and 27.7 m; it has a long 
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timber approach on the western side. The other bridges in the series are 
Elderslie, 1891, and Aberdeen, 1893, both across the Hunter River, and the 
Murray River bridge at Corowa, 1895. 
These bridges all had the same features - they were continuous, and 
originally had buckle plate decks, supported on longitudinal stringers. The 
slender proportions were made possible by the use of continuity; the deflec-
tion measurements recorded by McDonald seem to indicate that continuity 
was a conscious feature of the design. This type of bridge exists only in New 
South Wales. 
Two significant aqueducts carry sewer pipes over Cooks River and WoUi 
Creek at Undercliffe in the Sydney suburbs. Both were built in 1896 and are 
lattice trusses continuous over two 24.4-m spans. Each is associated with an 
extensive approach of 9.8-m span brick arches (fig. 23), seventeen in number 
in each case. 
Fig. 21 Bridge across the Gwydir River at 
Bingara, 1886. 
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Fig. 22 Redbourneberry Bridge over the 
Hunter River east of Singleton, 1892. Later truss bridges are relatively modern in appearance. Luskintyre Bridge over the Hunter River west of Lochinvar was built in 1903 with two Pratt 
trusses, each with the relatively large span of 60.7 m. The later DunoUy Ford 
Bridge at Singleton, 1905, also over the Hunter, has two somewhat smaller 
47.0-m spans. Another more recent bridge is the combined road and rail bridge 
across the Clarence River at Grafton, with a 6.9-m roadway at upper chord level 
and a double railway at the lower. The main crossing has one 73.2-m span, a 
27.4-m bascule span, and then another three 73.2-m spans, with a 30.5-m 
approach span at each end. It was opened in 1932. 
Two major girder bridges are at Penrith and Echuca. The Victoria Bridge at 
Penrith was designed by Sir John Fowler. Originally intended to carry two 
railway tracks, when it went into service in 1867 it carried one track and a 
roadway, and continued as a combined road and raU bridge untU 1907, when a 
new railway bridge was constructed a short distance downstream. It now car-
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ries a 6.1 m road and a 1.5-m wide footpath. In 1867 it had three continuous 
spans, each 56.7 m clear, or 60.4 m centre to centre of the piers. In 1869, an 
additional 38.7-m span was added on the western side. The main girders are 
tubular, Uke the railway bridge at Menangle, and the Keilor Bridge in Victoria. 
The top and bottom flanges each consist of a box 0.91 m wide by 0.41 m deep, 
divided into two cells by a central web. These two boxes are joined to two 
main web plates 0.51 m apart to form a girder 3.96 m deep overall, with the 
deck supported by cross girders resting on the protruding lower flanges. The 
girder depth exceeds the height of a car, so the experience of driving across 
the bridge is somewhat like driving through a cutting. The arch-like ribs visible 
on the outsides of the three original spans are purely ornamental. 
The Moama-Echuca combined road and rail bridge crosses the Murray River 
into New South Wales from Victoria. Opened in 1875, it is more truly a Vic-
torian bridge and will be described in chapter 3. 
Fig. 23 Brick arches carry sewer pipes to the 
crossing of Cooks River, Sydney, 1896. 
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Fig. 24 Bungambrawatha Creek Bridge in 
Albury, built in 1887, is an unusual three-
pinned metal arch. 
Smaller span metal girder bridges were also built; for example over the 
Lachlan River at Oxley, 1872; Undercliffe Bridge on lUawarra Road over 
Cooks River, Sydney, built in 1878 but largely revised; nearby Unwins Bridge 
in Bayview Avenue, with five 9.8-m spans, 1891; and across Stonequarry 
Creek in Picton, three 12.2-m spans, 1899. Typically these had buckle plate 
decks. The shorter spans used rolled joists in steel or wrought iron, while the 
longer 12.2 m spans required small plate girders. 
There are only a few metal arch bridges in New South Wales. Near the 
botanical gardens in Albury is the smaU Bungambrawatha Creek bridge (fig. 
24). This has a buckle plate deck on five three-pinned arches. It was built in 
1887 with a span of 13.7 m, and was designed by McDonald. Across Lane 
Cove River near Magdala Street, East Ryde is a pipe and foot bridge with two 
57.9 m spans, built in 1902. 
However the most famous of aU AustraUan bridges is an arch bridge - the 
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Sydney Harbour Bridge (fig. 25). One of the great bridges of the world, it has a 
span of 503.0 m, and, when originally built, carried two rail and two tram 
tracks, six lanes of traffic, and two footways. This has since been modified to 
two raU tracks, eight traffic lanes, one footwalk, and one bicycle way. Much of 
the credit for the design rests with Dr J.J.C. Bradfield. In his paper on the 
bridge he has described early proposals, commencing in 1815 with Francis 
Greenway. In 1900, and again in 1901, competitive tenders were called but 
none were accepted. Further proposals were made for a tunnel, in 1908, and 
for a bridge, in 1911. These were submitted for advice to Bradfield, who was 
then chief engineer for Metropolitan Railway Construction. He prepared three 
bridge designs - for cantUever, suspension, and cantilever arch bridges. In 
1922 Parliament decided to caU tenders for a bridge. In the meantime, Brad-
field had been making further investigations, and had inspected bridges 
overseas. He reported that he "had come to the conclusion that there were no 
Fig. 25 Australia's most famous bridge, 
Sydney Harbour Bridge, 1932. 
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Fig. 26 Hampden Bridge, Kangaroo Valley, 
1898. 
insuperable difficulties to the erection of an arch bridge of the span required, 
and that an arch bridge would cost . . . less than a cantilever". Tenders were 
called in 1923 for an arch or cantilever, and, as a result, the tender of Dorman 
Long & Co. Ltd for a two-hinged arch was accepted. Construction commenced 
in July 1923, and the bridge was opened in March 1932. 
The question is often asked - who really designed the Sydney Harbour 
bridge? The final detailed design differs from Bradfield's and was carried out 
by Sir Ralph Freeman, of Dorman Long. However, the differences are small, 
and it would probably be more accurate to say that Freeman modified Brad-
field's design. It is also true that Bradfield was clearly influenced by the 
experience of others, notably by the design of the much smaUer, 298-m span 
Hellgate Bridge in New York (1916). 
Suspension bridges are rare in Australian practice. Between Northbridge and 
Cammeray, Sydney, a large suspension bridge was built in 1892, with spans of 
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38.1, 152.4, and 38.1 m. It was distinguished by highly decorated stone towers, 
in the Gothic style, and had suspended side spans and stiffening trusses that 
were pinned at the towers and at midspan. When opened it had the longest 
span of any Australian bridge. It was replaced by a concrete arch in 1937, but 
the name given to the old structure - "The Suspension Bridge" — stiU remains. 
The Hampden Bridge (fig. 26) crosses the Kangaroo River at Kangaroo Valley 
on the Mossvale to Nowra road. Designed by de Burgh, it is in a scenic location 
and is unique because it is under the control of a preservation trust. It has 
straight back stays and a central span of 77.1 m. The stiffening trusses, which 
are of timber, serve also as railings for the roadway. The Maldon suspension 
bridge, which has now been superseded by a modern bridge, is on a particular-
ly difficult site (fig. 27). The access road zigzags down cliffs flanking the 
Nepean River and curves onto the bridge at each end. As designed by de Burgh 
the bridge originally had timber towers, but these were badly damaged by fire 
Fig. 27 The cables of the Maldon suspension 
bridge, 1903, rise from the towers to 
anchorages in the cliffs flanking the Nepean 
River. 
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Fig. 28 The Richmond bridge across the 
Hawkesbury River was built in concrete in 
1905, and is a very large bridge for its time. 
in January 1939 and reconstructed in steel. The cables rise from the tower tops 
to anchorages in the cliffs at each end. The bridge, which has a main span of 
68.9 m, lies on the old Picton to Wilton road, 4 km south-east of Picton. 
Concrete is a relatively modern material, and compared with some other 
states. New South Wales has only a few recorded old concrete bridges but 
these include three of major importance. The Hawkesbury River bridge at 
Richmond, 1905 (fig. 28), is similar to the older, 1896 Lamington Bridge at 
Maryborough in Queensland. As mentioned subsequently, that bridge is of 
major importance historically because of its age and size. The Richmond 
bridge is nine years later but is somewhat larger, with thirteen 16.5-m spans 
totalling 214 m. Both bridges were designed as Monier arches, but would be 
regarded today as continuous girders. The Richmond bridge has been widened 
by the addition of steel plate girders on the downstream side. Nearby, at 
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Windsor, is another large reinforced concrete bridge, built in 1922, with 
eleven spans typically 13.5 m long. 
In the earliest days Sydney's sewage was discharged directly into Sydney Har-
bour. This began to cause problems, and work commenced in 1880 on the con-
struction of a sewer from the city to the ocean at Bondi, and from the Redfern 
area to a sewage farm on the south bank of the Cooks River where it flows into 
Botany Bay. The Bondi Outfall Sewer was later extended further west, and its 
Balmain branch passes to the south of Rozelle Bay. Here, in 1896 two large 
reinforced concrete sewer aqueducts were built, one across Johnstones Creek 
(fig. 29) and the other across Whites Creek near Piper Street. The first has 
eight, and the second nine, 22.9-m spans (clear). They were designed by W.J. 
Balzer and constructed by Carter, Gumnow and Co. 
Fig. 29 Johnstones Creek sewer aqueduct, 
1896, is one of Australia's oldest bridges in 
reinforced concrete. It is located in 
Annandale, Sydney, and has eight 22.9 m 
spans. 
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New South Wales used movable bridges more than any other state to provide 
for navigation in its waterways. There were at least twenty-three movable 
bridges on the inland rivers which comprise the Murray-Darling system, 
twenty-four on coastal rivers, and ten on Sydney Harbour. Of these fifty-seven 
bridges, thirty-two were built prior to 1920, including fourteen on the inland 
rivers. The oldest were the Blackwattle Creek and the old Glebe Island and 
Pyrmont bridges, all in Sydney, dating from about 1850, 1857, and 1859 
respectively. The next were at Erina Creek, 1887, on the coast, and across the 
Murrumbidgee at Hay, 1874. None of these bridges still stands. 
The oldest existing bridge is at Bourke, on the Darling River, designed in 
1878 and completed in 1883. It has a 17.1 m lift span, flanked by two - 18.1 
and 18.8-m — metal lattice trusses on each side, with long timber approaches. 
The Uft span is a half-through metal lattice truss, Ufted by ropes passing over 
large sheaves at the tower tops to counterweights contained within the towers. 
Other old bridges on this waterway are at Brewarrina, 1888, across the Bar-
won, which is the name given to the Darling above the river junction east of 
Bourke; at Wilcannia, 1894; and at Wentworth, 1893. The bascule bridge at 
Menindee is more modern — 1927. The bridge at Brewarrina was designed by 
Allan and has a lift span of 16.7 m and seven timber girder approaches. Its 
existence is a tribute to the penetration achieved by the early river steamers. 
In 1953 there were eleven lift bridges on the Murray. Many of these have 
been replaced and the oldest which remains is at Tocumwal (fig. 30). This 
bridge, designed by McDonald and built in 1895, has a 17.8-m, plate-girder lift 
span. The lifting mechanism is located centrally on a platform at the level of 
the tower tops, and drives two large gear wheels, visible in the photograph, 
which are connected directly to four sheaves which are mounted on the 
towers and which carry the ropes or chains from the lift span to the 
counterweights. A single railway track belonging to the Victorian Railways 
passes down the centre of the 4.3-m roadway. 
The bridge at Swan Hill, 1896, has a new lifting mechanism introduced by 
Allan, with a hand-operated winch mounted at the base of one of the towers. 
The lift span is 17.8 m, with two 27.1-m timber truss side spans. The Cobram 
bridge, 1902, has a similar lift span, but in this case the side spans are de Burgh 
trusses. The bridge between Barham and Koondrook, 1905, is of the same 
kind. 
Movable bridges have also been provided on the Murrumbidgee and Wakool 
rivers adjacent to the Murray. The original bridges at Hay, 1874 - a swing 
bridge - and Balranald, 1882, no longer exist. Darlington Point bridge over the 
Murrumbidgee, 1905, had a 20.2-m bascule span and a 20.7-m bascule frame. 
The Kyalite Bridge over the Wakool River, 1912 is of the same type. A slightly 
larger bascule bridge (1922) crosses the Murrumbidgee River at Carrathool. 
Two bridges over the Paterson River in the Newcastle district provide an 
interesting comparison in vertical lift mechanisms. These are the Dunmore 
Bridge near Woodville, built in 1899 and designed by Allan, and the Hinton 
Bridge, 1904, designed by E.M. de Burgh. Dunmore Bridge has a lift span of 
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Fig. 30 Lift bridge on the Murray at 
Tocumwal, 1894. Note the counterweights 
outside the towers. 
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Fig. 31 Lift mechanism of Dunmore Bridge, 
seen through the end diagonal of the adjacent 
Allan truss. A hand-driven winch (out of sight 
at the base of the picture) drives a vertical 
shaft which runs up the pier to a longitudinal 
shaft geared to the insides of the rims of the 
main sheaves. The ropes and counterweights 
have been removed. 
l b 
If ['>iw H 
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Fig. 32 Lift span of Hinton Bridge, 1904, 
which crosses the Paterson River near the 
Dunmore Bridge. The drive mechanism, which 
cannot be seen in this view, passes up the far 
left tower. 
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Fig. 33 Swing spans of Pyrmont Bridge, 
Sydney, 1902. 
17.8 m and 34-m timber truss approaches similar to those at Morpeth. Its lif-
ting mechanism (fig. 31), has the same arrangement as at Swan Hill, with lifting 
sheaves on axles parallel to the direction of traffic on the bridge. By contrast, 
the Hinton Bridge (fig. 32) has a completely different structure at the tower 
tops with hoisting sheaves running on transverse axles. The hand-operated 
winch, mounted at the base of a tower, drives a vertical shaft which is geared 
to the transverse axle of the two sheaves at the one end of the lift span. The 
hoisting action at the far end was achieved by an interconnecting system of 
hoist ropes. This could be done, for example, by taking each rope from the 
couterweight up and over a sheave, then across to the underside of the 
opposite sheave, around this sheave and down to the end of the lift span. 
Two similar swing bridges are the Glebe Island Bridge at RozeUe Bay, 1901, 
and Pyrmont Bridge over Darling Harbour, both in Sydney. The first has two 
29.1-m steel truss swing spans; the larger Pyrmont Bridge is similar in form 
(fig. 33) with two 34.0-m swing spans and timber truss approaches. 
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Allan also describes an early bascule bridge (1895) at Shea's Creek. In this the 
light timber bascule span was lifted by ropes which passed over sheaves at the 
top of a vertical tower to counterweights which moved vertically within the 
tower. As the span was lifted, a reduction in the effective counterweight was 
achieved by allowing some of the weights to lodge on stops in the tower. In 
more conventional bascule bridges, the counterweights roll on a specially 
shaped bascule frame, as at Coraki, 1905, Maclean, 1906, and Darlington 
Point, 1905. 
Fig. 34 The Picton Viaduct, 1867, is the 
oldest of the existing stone arch railway 
bridges in New South Wales. It was designed 
by John Whitton. 
Railway Bridges 
The oldest substantial railway bridge in New South Wales was the viaduct bet-
ween Lewisham and Petersham, over Long Cove Creek, constructed as part of 
the original line and opened in 1855. It was replaced in 1886. 
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Fig. 35 Viaduct 1 of the Great Zigzag 1869. John Whitton designed a series of stone arches which have survived until 
today. The oldest, the Picton Viaduct over Stonequarry Creek, was completed 
in 1867 (fig. 34). It has five semicircular arches, 12.2 m in diameter, with a 
maximum height above the stream bed of 23.8 m. The Great Zigzag, on the 
western escarpment of the Blue Mountains, included three major viaducts. 
Number 1 (fig. 35) in the top leg, with five 9.1-m and two 4.6-m spans, and 
Viaducts 2 and 3 in the central leg, with nine and eight 9.1-m spans. These 
were all opened in 1869. 
Another two stone bridges are in the town of Lithgow. Further west are the 
viaducts across Farmers Creek, Middle River, and Coxs River. The most 
substantial of these is Coxs River (fig. 36); the elliptical shape of the 16.5-m 
arch is unusual in Australian practice and unique among Whitton's railway 
bridges. It is flanked on one side by ten stone approach spans and by six on the 
other. 
Property of University of Queensland Press - do not copy or distribute
New South Wales 51 
Fig. 36 Central 16.5-m span of Coxs River 
Viaduct, 1870. 
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Fig. 37 The Menangle Viaduct is New South 
Wales's oldest existing railway bridge. When 
built in 1863 it had three 49.4-m spans. These 
have now been halved by the addition of 
intermediate brick piers. 
Small brick arches were in use on the early railways. In the more remote 
lines it was customary to build brick kilns as part of railway construction, and 
use the bricks for culverts. There are also some very large brick arches of more 
modern construction, such as the viaduct at Stanwell Park, built about 1890 on 
the lUawarra line, with eight 13.1-mspansandamaximum height of 41.1 m. It 
can be approached from the north from the station at Stanwell Park. Other 
brick viaducts of the same period (c.l893) are north of Liverpool, and at 
WoUstonecraft and Lavender Bay in Sydney. 
The oldest metal railway bridge in New South Wales is the Menangle 
Viaduct across the Nepean River, opened in 1863 (fig. 37). The primary 
superstructure consists of two box girders similar to those used in the Victoria 
Bridge at Penrith. Each of these girders is 148.2 m long, and, as originally con-
structed, the bridge was continuous over three 49.4-m spans. Intermediate 
brick piers were added in 1907 to provide for increased axle loads, and the 
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bridge is now in service with two tracks. Wrought iron for the bridge was 
fabricated at the Canada Works in Birkenhead, England and sent to Australia 
on two ships saiUng in December 1861. Unfortunately one of the ships was 
wrecked, and the replacement girders did not arrive until late in 1862. The 
bridge was opened in July 1863. Similarities with the Penrith bridge include 
the half-through box girders, with two-cell top and bottom chords and double 
webs, and the decorative arched ribs on the outside. Both bridges were design-
ed by Sir John Fowler. 
The 1869 extension to this line contained the five so-caUed WoUondilly 
bridges, none of which now exists. The piers of the bridge at Mulwaree Ponds 
may still be seen, just to the north of Goulburn. In these bridges, the shorter 
spans used 18.3-m span, deck-type plate girders; the longer, 39.6-m spans had 
half-through box girders, with flange plates and webs to form a single box, 
decorated by arched ribs on the outside. There were also five similar plate-
girder bridges on Solitary Creek near Tarana. 
Whitton and Fowler also built an important series of lattice truss bridges 
over the period 1871-87. Of the original twelve, eleven still stand and nine are 
in service, all with spans of 48.5 m. The first group consists of the Hunter 
River bridge at Aberdeen, 1871; the Macquarie River bridge at Bathurst, 1876 
(fig. 38); the Murrumbidgee River bridge at Wagga Wagga, 1881; across the 
Macquarie River at Wellington, 1881; and the single-span bridges across the 
Peel River at Tamworth, 1882, and the Macdonald River at Woolbrook, 1882. 
The second group comprises the bridge at Dubbo over the Macquarie River, 
1884; at Albury over the Murray, 1884 (fig. 39); at Narrandera over the Mur-
rumbidgee, 1885; over the Georges River at Como, 1885; over the Parramatta 
River at Ryde, 1886; and over the Lachlan River at Cowra, 1887. 
The Aberdeen bridge has been replaced and the Como and Ryde bridges are 
out of service. Only the Albury and Ryde bridges carry two full tracks. Apart 
from the span, the bridges have certain features in common - they are all lat-
tice trusses, and where there is more than one span they are made continuous. 
The two six-span bridges - at Como and Ryde — are continuous in two groups 
of three, while most of the others have three continuous spans. 
There is a story attached to these early metal bridges. Whitton was engineer-
in-chief of the New South Wales Railways and was responsible for engineering 
construction. It appears that, acting in this capacity, he engaged Sir John 
Fowler, who was consultant to the Railways, to carry out the detailed design 
for Menangle, the WoUondilly and Solitary Creek bridges, and for the lattice 
trusses. George Cowdery, as engineer for existing lines and in charge of 
maintenance, queried the strength of the bridges and carried out repairs that 
were not approved by Whitton. Whitton objected to the work that was done 
and the difference of opinion between the two men was so great that a royal 
commission was set up. A statement of the circumstances leading to the 
appointment of the commission was prepared by the minister for works, F.A. 
Wright, and included the following: 
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Fig. 38 Detail - seven triangulations — at 
intermediate pier of rail bridge at Bathurst, 
1876. 
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Reports were submitted to me by Mr Cowdery which practically condemned the 
construction of most of the bridges in question; in fact in one or two instances 
Mr Cowdery stated that he as Engineer for Existing Lines would not be answerable 
for the safety of these bridges unless he was allowed to repair them as he wished, as 
he had great doubts as to their stability . . . Mr Whitton who, as Engineer-in-Chief, 
has the entire charge of the Railway Construction Branch, speaks in strong terms of 
Mr Cowderys want of professional ability to form any estimate as to the character 
of the iron bridges and states in unmistakable terms that the action taken by 
Mr Cowdery has tended very much to destroy the usefulness of the bridges and to 
impair their strength. On the other hand Mr Cowdery is equally pronounced in his 
condemnation of Mr Whitton's abilities as an engineer, and in his opinions respec-
ting the defective construction of the iron bridges. 
Cowdery's chief concern was to do with the presence of loose rivets and the 
failure to achieve tight contact between abutting pieces of material during 
assembly. Whitton denied that the bridges were defective - "no better iron 
Fig. 39 Rail bridge at Albury, 1884, is one of 
the lattice truss bridges built by Whitton and 
Fowler. 
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bridges, with regard to material or workmanship, were ever built" - and 
"attributed the cause of loose rivets mainly to Mr Hilzinger who in his inspec-
tion was reported to have used a flogging hammer weighing about 6 lb". 
Rivets for iron and steel construction were driven hot. The pressure used to 
form the second head caused the rivet shank to spread to fiU the hole, and 
shrinkage of the rivet as it cooled from its driving temperature caused it to 
clamp together the plates that it joined. It was, and stiU is, conventional prac-
tice to test the quality of riveting by seeing if the rivets were tight. This was 
done by the inspector placing his fingers on one rivet head and tapping the 
other with a hammer. 
The Railway Bridges Inquiry Commission was conciliatory in its report but 
nevertheless clearly supported Whitton. 
Mr Cowdery, in our opinion, has in all he has done acted conscientiously and . . . 
was endeavouring to remedy defects which he believed would lead to some disaster 
. . . Much of that work, principally reriveting, has, it is true, been unnecessary . . . 
On the other hand, no harm has been done, and in the case of some of the smaller 
bridges the structures have been improved by the reriveting. But we differ entirely 
from Mr Cowdery's opinion that all plates and angle iron not butting properly or in 
perfect contact should be now removed and made good . . . A few defects, provided 
they are not of excessive magnitude, need not cause alarm . . . We are of the opi-
nion that in future no structural repairs should be made in any railway bridge 
without the knowledge and approval of the Engineer-in-Chief . . . The advice of the 
Engineer-in-Chief should be obtained in all matters where his well-recognized 
ability in railway engineering and long colonial experience render his opinion of 
especial value to the success of the Railway system of the country. 
This support for Whitton was shown to be correct by the success of the 
bridges in service, for many of them are still in use. 
The commission consisted of Morell (president) and Courtney, civil 
engineers; Kernot and Warren, professors of engineering at Melbourne and 
Sydney; and Blackett. Despite the recriminations of the inquiry, Whitton and 
Cowdery continued to work together, for both are mentioned in connection 
with the opening of the Hawkesbury bridge in 1889. 
When the Lewisham viaduct was replaced, this was in the first instance by a 
Whipple truss, in 1886 (fig. 40). This type of construction is unusual in 
Australia, and has pinned joints, with diagonals proceeding over two bays. The 
new bridge was simply supported over three 27.1-m spans and carried two 
tracks. Another pair of tracks was added in 1891 with lattice truss spans, and a 
further two tracks in 1927 with Warren trusses. 
The greatest of the early Australian railway bridges was the original bridge 
across the Hawkesbury River at Brooklyn (fig. 41). The New South Wales 
government caUed tenders worldwide for the design and construction of the 
bridge and accepted that from the Union Bridge Company of New York. The 
bridge had seven truss spans, each 125.0 m centre to centre of bearings. The 
eleven bay trusses were essentially Pratt, modified by the use of counterbraces 
in the five central bays. The lower chord and diagonal members were formed 
of pin-jointed eye bars. The diagonal eye bars were also pinned at midlength 
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and were connected at these points to the verticals by an unusual system of 
horizontal members in alternate bays at the middepth of the truss. 
Considerable difficulty was experienced in sinking the first caisson, at Pier 5 
(the river piers were numbered 1 to 6 from south to north), founded at a depth 
of 43.9 m below high tide. Immediately sinking began, the caisson showed a 
tendency to work eastward. Despite attempts to correct this, the caisson 
moved as much as 1.5 m away from its correct position and was finally 
founded too far to the east. An attempt was then made to sink an additional 
caisson, in the form of a crescent-shaped piece at the western end. This col-
lapsed under lateral pressure when about 9 m from the bottom, and finally the 
only solution that could be found was to corbel the masonry out from the foun-
dation to support the pier. The problem was overcome in later caissons by a 
change in the cutting edge, but Pier 6 also gave trouble as it was built in an area 
where the river bottom sloped downward to the north and finished up 1.3 m 
Fig. 40 Whipple truss at Lewisham, 1886. 
Note the use of pins, and the diagonal 
members which extend over two bays. 
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Fig. 41 Photograph taken on 5 April 1946 
during the last stages of erection of the new 
Hawkesbury rail bridge. The original 1889 
bridge is shown at the right. (Courtesy of the 
Archives Section, State Rail Authority of New 
South Wales.) 
north of its original position. As a result, span 6 was modified so as to be 1.3 m 
longer than the intended 125.0 m. 
The steelwork for the bridge was fabricated at the Dalmarnock Iron Works 
in Glasgow and shipped to AustraUa. Each span was assembled on a pontoon 
sunk to rest on a frame about 1 km east of the bridge at Dangar Island, on the 
southern shore. It was then floated into position in a manner similar to that 
used for the later bridge. 
The origins of the bridge are stUl recalled in the names given to the island 
which forms the southern approach - Long Island - and the adjoining station 
of Brooklyn. It may be coincidence, but the name of the initial representative 
of the contractors at the site was M. Van Brocklin. 
After 1890, railway truss bridges in New South Wales became more modern 
in style. One exception is the 61.0-m span truss bridge across the Murrum-
bidgee River at Gundagai. Built in 1903, this was designed by the firm Roberts 
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of Pennsylvania, and has some resemblances to the old Hawkesbury bridge. 
Another exception is the lattice truss bridge built in 1895 at Camellia across the 
Parramatta River, with single web members. 
The Yass River bridge at Yass, 1892, may be regarded as the first of the more 
modern bridges. The reasons for this are that it is basically a Pratt truss, with 
counterbraces only in the central three of its nine bays, and that it avoids the 
use of pins. It has a single 61.0-m span. The bridge across Dunbible Creek, 
south of Murwillumbah, again uses Pratt trusses. In this case the span is 
36.6 m and there are counterbraces in four of the eight bays. It was built in 
1894 as part of the first or northern section of the North Coast Line. A third 
bridge of interest crosses Ironbark Creek just west of Newcastle. This is an 
historic site, for there was an original timber girder bridge here in 1857, a 
laminated timber truss in 1862, and another bridge from 1878. The 1898 
bridge is a 33.5-m span, half-through Pratt truss with 11 bays and counter-
braces in the middle three. 
Fig. 42 The Bluff River bridge is similar to 
the nearby Severn River bridge and was 
opened in the same year, 1886. Both have 
ballasted decks and 12.2-m spans. 
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Fig. 43 The Oakey Creek bridge, 1908, has 
10.4-m spans and is of a type that was 
originally designed for a ballasted deck. 
Timber girder bridges were commonly used for the shorter spans in the early 
railways of New South Wales. Original bridges dating from the Whitton era 
(c.1890) are not uncommon and can be recognized by the ballasted deck, the 
use of squared timber, and the single solid pier-caps. 
At least three timber arch spans were built - at Singleton, 1869 (see sketch 
at the beginning of this chapter); Burbong over the Molonglo River,-1887; and 
Queanbeyan, 1887. These bridges were aU similar, with brick and stone piers 
and stone arched abutments. The spans were - at Singleton, five at 24.4 m; 
Burbong, four at 27.4 m; and Queanbeyan, five at 27.4 m. In aU three cases the 
timber spans have since been replaced. 
Just as timber trusses were common in road bridge construction in New 
South Wales, so the same - but to a lesser extent - is also the case with 
railway bridges. Five basic types of trusses were used. 
The Severn River and Bluff River bridges are the oldest existing timber truss 
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railway bridges in New South Wales. They came into service in 1886 and are 
examples of the 12.2 or 12.8-m span, deck-type truss design, with a ballasted 
deck. They are located on the Main North Line between Glen Innes and 
Tenterfield. The Severn River bridge is the longer, with thirteen 12.2-m truss 
spans and two 4.9-m timber girder spans. The Bluff River bridge (fig. 42) has 
three fewer main spans, but is somewhat higher. Both are fine bridges. There 
are two similar bridges in the same area - the Beardy River with nine 12.8-m 
spans, and Tenterfield Creek, 12 km north of Tenterfield, with spans 12.8, 
four at 12.2, and 12.8 m. The latter has masonry piers, and a slightly different 
geometry with two verticals above the pier. There are two other bridges of the 
same kind on the line from Goulburn to Bombala - across the Bredbo River, 
1889, with ten 12.8 m spans, and over Ingelara Creek, 1889, with five 12.8-m 
trusses and two 6.1-m approaches. 
Another standard type was for spans 9.8, 10.4, and 10.7 m with deck-type 
Fig. 44 The Umeralla River bridge, 1889, is 
the only example of the 12.8-m span through 
truss design. 
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Fig. 45 This bridge over Plan or Two Mile 
Creek near Walgett, 1908, is an excellent 
example of the 18.3-m through truss type. 
trusses. Although claimed to be designed for a ballasted deck, all bridges that 
have been examined have open decks. The Oakey Creek bridge, 16 km north 
of Upper Manilla is a good example (fig. 43). Built in 1908, it has five 10.4-m 
spans with a 7.3-m span timber girder approach at each end. Each truss has 
five bays, which is characteristic of the type. The approaches to the rail bridge 
at Gundagai, 1903, form the largest bridge of this type, with seventy-two spans 
on the north side and another five to the south. Other bridges of the type are at 
Pegar Creek between Goulburn and Crookwell, 1902, with a single 9.8-m truss 
span; at Borah Creek, just west of Upper Manilla, 1908, three 10.4-m spans; 
and an undated bridge across Alipou Creek in the South Grafton railway y^d, 
with one 10.7-m span. 
Wialdra Creek bridge, north of Gulgong is a deck-type truss with three 
12.2-m spans, 1910, but is of another type, designed for the open deck which it 
now has. It may be distinguished from the previous type by the presence of six 
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bays in each truss. Another is near Boorowa, 1915, with three spans. The 
three-span bridge across Coolbaggie Creek, south of Eumungerie, built in 
1903, has since been replaced. 
Through-type trusses were also used. The bridge across Umeralla River 
13 km south of Bredbo (fig. 44), is the only example of the 12.8-m span design. 
It was opened in 1889 and has five truss spans. 
The last remaining type is the 18.3-m through truss, many of which have 
now been replaced. The bridge over Plan or 'Two Mile Creek near Walgett, 
1908 (fig. 45) has three of these spans, its approaches are quite long, with 
twenty 7.3-m timber girder spans on one side and ten on the other. There are 
two other existing bridges on the Mudgee to Merrygoen line — across the 
Cudgegong River at Munna 10 km north of Mudgee, 1894, with five truss 
spans; and at Dunedoo across the Talbragar River, 1917, with two. 
Henry Deane, who was engineer-in-chief of the New South Wales Railways 
from 1890 to 1906, published a paper in 1900 entitled "Economical Railway 
Construction in New South Wales". It includes a drawing of the 18.3-m 
through truss. He was an amateur botanist interested in timber, and published 
a series of papers with J.H. Maiden on native timbers. He had been with the 
railways since 1880, having worked previously in London, Hungary, and the 
Philippines. It is likely that he was responsible for the adoption of at least the 
18.3-m truss, and possibly also the others. 
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Bridge over South Esk River at Perth, 1839 
(based on early photographs). 
TASMANIA Abel Tasman first sighted Tasmania at Point Hibbs, on the west coast, in November 1642, and named it Anthony Van Diemen's Land, a name it 
retained until 1856. He passed along the south coast to Adventure Bay, near 
the mouth of the present Storm Bay, and Blackman Bay, and then sailed on to 
New Zealand. It was more than a century later that others followed - Capt. 
Nicholas Marion du Fresne in 1772 at Marion Bay, and Furneaux in 1773 up 
the east coast. Cook, on his third voyage, landed in Adventure Bay in 1777. By 
1794 there had been at least nine separate visits to Tasmania culminating in 
1798 in the voyage of Flinders and Bass who circumnavigated the island. All 
this occurred before settlement; many features of the island were first 
established from the sea. 
Fifteen years after the arrival of the First Fleet, Bowen was sent from Sydney 
and in September 1803, landed at Risdon Cove on the east bank of the 
Derwent with a few soldiers and prisoners. At about the same time, David 
Collins, previously judge advocate of New South Wales, was sent from 
England with a large party to establish a settlement in Port Phillip, Victoria. 
Difficulty in finding water at Sorrento caused him to move to Van Diemen's 
Land. As the location at Risdon had been found unsuitable, he landed at 
SuUivan's Cove, the site of the present Hobart in February 1804. Before leaving 
Port Phillip he had sent a party to explore Port Dalrymple in northern 
Tasmania. Paterson saUed from Sydney in June 1804, and in November, the 
same year estabhshed a settlement at York Town in Port Dalrymple, north-
west of the present Launceston. This was moved to Launceston in 1806, but 
disagreement about the best site for settlement continued, largely because of 
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problems of navigation. It was moved to Georgetown on the eastern side of the 
mouth in 1819, and then back to Launceston in 1824. 
It is not surprising that early explorations were made up the Derwent River. 
The Rev. Robert Knopwood reached the New Norfolk area in March 1804. 
Joseph HoU, accused of taking part in the Castle HiU riots in New South Wales, 
visited Hobart the same year and was sent by CoUins to explore the upper Der-
went with Dennis McCarty. He landed at Mount Dromedary west of 
Bridgewater and went on to the vicinity of New Norfolk. 
These early accounts mention Herdsman's Cove, where the Jordan runs into 
the Derwent. In February 1807 Lieutenant Laycock arrived here with four 
others after travelUng on foot from Launceston. Starting on the 3rd, their route 
had been first to the junction of the South Esk and Lake rivers; then after a 
false cast along the South Esk, they followed the Lake River, reaching the foot 
of the mountains that evening. The next day they entered the Western Tiers, 
and on the 7th were at Wood's Lake. They then descended the valley of the 
Clyde and reached the Derwent to the west of New Norfolk on the 9th. Turn-
ing to the east, after some difficulty in the vicinity of Mount Dromedary, they 
reached Herdsman's Cove. They set out on their return on the 16th and this 
time travelled north from the Cove, passing (so it is believed) through the Jor-
dan Valley. After travelling north-west, they again entered the mountains and 
returned to Launceston by their original route, arriving on the 22nd. 
Grimes, the surveyor general of New South Wales, was sent to Port Dalrym-
ple later in 1807 to examine the overland route. TravelUng south to Hobart he 
followed Laycock's return path; returning to the north he travelled further to 
the east, passing in the vicinity of Monavale. Harris who accompanied Grimes, 
shortly afterwards repeated the journey from Hobart in three days, and in 
1809 a party made the journey with a loaded cart in eight days. 
Meanwhile, the New Norfolk area was colonized, one of the early settlers 
being Dennis McCarty. As early as 1803 it was decided to relocate settlers from 
Norfolk Island, and this transfer occurred chiefly between 1807 and 1809, 
many of them being given land in the vicinity of the town now called New 
Norfolk. In 1811, Governor Macquarie visited Tasmania, and in the course of 
his visit travelled by boat to New Norfolk, and overland from Herdsman's 
Cove to Launceston. His route passed through Baghdad, Jericho, Antill Ponds, 
Campbell Town, Epping Forest, and Evandale, all of which are either on or 
close to the present Midlands Highway. 
Road and Railway Development 
In its early years the colony was administered separately in the north and the 
south. Collins died in 1810 and Macquarie, following his visit in 1811, decided 
that there should be one government of the island and the first man appointed 
to this position was Davey, who arrived early in 1813. Macquarie also gave 
instructions that his surveyor general, now Meehan, should mark out a 
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highway connecting north and south. Meehan commenced this survey in 
1812, and was assisted by G.W. Evans. Davey himself travelled overland to 
the north late in 1814, but instead of travelling up the west coast of the Der-
went, he crossed from Hobart to Bellerive, and went north up the Coal River. 
This route by Richmond and the Coal River was, apparently, not uncommon. 
By 1816 a mailman was appointed who travelled on foot between Hobart and 
Launceston, taking one week each way. In 1824 this was increased to two 
mailmen who provided a weekly service, meeting at the half-way point. 
A glance at a map of Tasmania is sufficient to suggest the early routes - from 
Hobart to Launceston; from Hobart to New Norfolk and the upper Derwent 
Valley; from Hobart to Richmond, and then either to Launceston, Port Arthur, 
or the east coast; from Launceston along the north coast; and from Hobart to 
the Huon Valley. 
The main roads from Hobart to New Norfolk, and from Hobart to 
Launceston, followed the same route initially, up the west bank of the Der-
went. Newtown was connected to Hobart by a rough road in the very early 
days. In 1818, Dennis McCarty was commissioned to build a road to New Nor-
folk, and completed his work the next year as Tasmania's first road contractor 
and bridge builder. 
In 1819 Major Bell was instructed to build sections of the road from Hobart 
to Launceston. During this period, in 1821, Macquarie paid a second visit to 
the island, and travelled to the north and back. He also paid a second visit to 
New Norfolk, this time by carriage. 
By 1829 the road to the north was said to be complete. Its route was 
generally similar to that followed today, but with several variations. Originally 
it passed through York Plains. Governor Arthur (1824-36) instructed Sharland 
in 1827 to improve the route and he suggested the present route through 
St Peters Pass, which was completed about 1830. In the north, the main road 
passed through Epping Forest and Perth. An alternative was to branch to the 
west at Woodbury, passing to the west of the Macquarie Tier through Isis and 
Cressy. 
Another early route was from Hobart to the east, to Richmond on the Coal 
River, and then either to the north, to the east coast, or to Port Arthur. Early 
travellers had a choice of ferries across the Derwent. One went from Hobart to 
Kangaroo Point (Bellerive); another crossed at Austin's Ferry (Roseneath); and 
a third was the Black Snake ferry to Herdsman's Cove. From Bellerive it was 
possible to travel east as early as 1816 to a ferry across the Pittwater, to Sorell. 
Alternatively, one could travel more to the north and cross the Coal River at 
Richmond, either by ford, or later by the bridge. 
The Coal River district was first explored in 1803; in 1819 Macquarie granted 
Sorell land at "the crossing point of the Coal River" and Richmond town was 
named in 1824. By 1835 it was the third largest town in Tasmania, but became 
a relative backwater in 1872 with the completion of a causeway to Sorell. 
Features of the east coast were named by the early navigators. The first 
exploration by land was by Henry Rice, who was sent by Sorell, and in 1819 
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traveUed as far north as St Patricks Head (St Marys), before returning inland 
down the South Esk River. It did not take long for settlement to follow, and by 
1833 there was an estabhshed route from Hobart to Swansea, or Waterloo 
Point as it was then caUed. MelviUe's Almanac, pubUshed in that year, 
describes a journey along this route, continuing inland north of Swansea up 
the Swan River, across the mountains and then down St Pauls River to the 
Avoca area. 
Road construction to the Coal River and the Pittwater was commenced by 
1820, and Richmond Bridge completed in 1825. Port Arthur, a timber camp 
settled in 1830, became a major convict settlement about the period 1833-34, 
when Lieutenant Governor Arthur transferred the convicts here from Sarah 
Island in the Macquarie Harbour on the west coast, and it continued as such 
until 1877. Arthur also established a military station at Waterloo Point 
(Swansea) in 1827. 
When Governor Macquarie travelled to the north of the island in 1811, he 
gave the name Norfolk Plains to the region around Longford. In the early days, 
this name spread through Deloraine as far as the River Forth in the west. 
Deloraine itself developed about the 1820s around a ford across the Meander 
River. The first bridge at this site was completed in 1833 but destroyed by 
flood in 1844. The same year (1844) the work of surveying the road from 
Deloraine to Emu Bay (Burnie) was complete. 
Construction of the railways of Tasmania commenced in September 1868 with 
the line from Launceston to Deloraine, opened for traffic in February 1871. 
Built for the Launceston and Western Railway Company, the line ran into 
financial difficulties, and was acquired by the government in August 1872. It 
originally had a gauge of 5 ft 3 in (1.6 m), but this was reduced in 1888 to 3 ft 6 
in (1.07 m), adopted as standard for the Tasmanian railways except for a few 2 
ft (0.61-m) gauge tramways. The rail link between Hobart and Launceston was 
first proposed in 1863, but not opened until November 1876. It was operated 
by the Main Line Railway Company, and joined the Launceston-Deloraine 
railway at Western Junction, near Evandale. It also was taken over by the 
government (in 1890). 
The railway system was rapidly extended - to Fingal in 1886; the Derwent 
VaUey Une to New Norfolk in 1887, and to Glenora in 1888; and to Scottsdale 
in 1889. The western line, along the north coast from Western Junction 
reached Devonport in 1885, Ulverstone in 1890, and Burnie in 1901. 
The lines in western Tasmania were developed to serve mining ventures, 
and many were privately owned. The first was from Burnie through Guildford 
to Waratah, completed in 1883. In 1892 the government built the line from 
Strahan to Zeehan and Mount Dundas, and then, in 1898, the 2 ft (0.61-m) gauge 
North East Dundas tramway was built from Zeehan through spectacular coun-
try past the Montezuma Falls to mines near Williamsford. 
Geoffrey Blainey has described the intense competition to carry the output 
of the rich copper mines around Mount LyeU. The Mount LyeU Mining and 
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Railway Company Limited constructed smeUers at Queenstown and a railway 
from there to Teepookana near Strahan. This line, opened in 1896, had a rack 
railway section on the Abt system over the steep ridge which lies beside the 
lower section of the King River. The North Mount LyeU Copper Company was 
formed in 1897 to work leases immediately to the north of the Mount LyeU 
mine. Later that year, blasting for the construction of an access road revealed a 
hitherto unsuspected rich body of ore. Rather than negotiate to have the ore 
treated at the adjacent Mount LyeU smeUers, the North LyeU company 
resolved to build its own railway from KeUy Basm (PilUnger) at the inland 
extremity of Macquarie Harbour to Linda, a town 5 km east of Queenstown. 
This line was opened in December 1900. Meanwhile, the Mount LyeU Com-
pany extended its Une from Teepookana to Regatta Point in November 1899, 
and to Strahan Wharf in October 1900. 
The line from Burnie to Waratah was operated by the Emu Bay Railway 
Company, and in February 1899 they extended this line from Guildford to the 
Pieman River, and then to Rosebery in July 1899. It was further extended to 
Zeehan in December 1900 and from that time it was posible to travel by train 
from Strahan to Burnie. 
The railway from Linda to KeUy Basin operated only until May 1903. The 
North Mount LyeU Company exhausted its financial resources in the construc-
tion of unsuccessful smelters at Crotty, and was forced to merge with Mount 
Lyell. The merged company treated its ore at Queenstown, and carried the 
copper by the Mount Lyell railway first to Strahan, and then later by the Emu 
Bay railway to Burnie. The Zeehan-Burnie section is still operated by this com-
pany. 
Road Bridges 
The sequence followed here will be largely geographical, as it is possible to 
follow the various routes from Hobart and still retain a sense of chronological 
development. The routes followed will be: Hobart through Richmond to 
Swansea; Hobart to Launceston and Deloraine; from Hobart up the Derwent 
Valley; to Huonville; and then finally a return to Hobart. 
Early Hobart Town was built around the Hobart Rivulet, which was crossed 
by several bridges; the first of which at Elizabeth Street could well have been 
Tasmania's first bridge. A plaque in the pavement near the Cat and Fiddle 
Arcade carries the words "Wellington Bridge, Hobart Town, A.D. 1816". This 
date is based on a report in the Hobart Town Gazette which reads, "A New 
Bridge of Brick is now building over that part of the Town rivulet running 
through Elizabeth Street, and is in a state of considerable forwardness We 
understand it is to be named WeUington Bridge, after our victorious Coun-
tryman." If access is gained to the present storm water drain, the underside of a 
stone arch bridge can be seen which replaced an earUer brick arch. There was 
also an earlier timber bridge on this site, dating from about 1807. 
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The balustrade of the bridge at Harrington Street is still visible from the 
street. Early photographs show the inscription "Erected A.D. 1844". John Lee 
Archer, who was civil engineer and colonial architect for eleven years from 
1827, was connected with this bridge and also that at Argyle Street, completed 
in 1837. There were also masonry arches beneath MoUe and Barrack streets, 
all with single spans of about 10 m. 
Bowen's landing at Risdon Cove was on the eastern shore of the Derwent 
about 8 km north of Hobart. Five hundred metres inland the modern road to 
Risdon Vale crosses the Restdown Bridge, built in 1838 over Risdon Brook. A 
beautiful little segmental stone arch of span 4.3 m (fig. 46), it has the stone 
balustrade walls with curved ends that were characteristic of many early 
Tasmanian bridges. 
Travelling north-east, a direct route leads to Richmond, 15 km from Risdon 
Vale. When Bigge visited Richmond as part of his journey of inspection as 
Fig. 46 Restdown Bridge across Risdon 
Brook has keystones engraved A.D. 1838. 
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Fig. 47 Richmond Bridge over the Coal 
River, completed in 1825, is Australia's oldest 
existing bridge. 
royal commissioner in 1820, he recommended the construction of a bridge. 
The first stone was laid on 11 December 1823, and the bridge opened to traffic 
on 1 January 1825; it is therefore the oldest existing Australian bridge. Con-
struction was by convict labour, and Maj. Thomas Bell, engineer in charge of 
pubUc works from 1818 to 1824, was generally responsible. William Wilson 
was superintendent of stonemasons at the time. 
Richmond Bridge (fig. 47) has six spans, of 4.3, 8.1, 8.3, 8.5, 8.3, and 4.1 m. 
As early as 1826 there was evidence of cracking in the stonework of two of the 
piers, and these were repaired by Archer in 1828. The wavy outUne which is 
characteristic of the bridge today is due to uneven settlement of the piers and 
appeared early in its life. Major repairs were carried out in 1883 including the 
construction of new stone cutwaters around the three river piers. 
There are two other small structures further along the road to the east coast. A 
three-span stone arch culvert is located under the Tasman Highway near 
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Mayfield. It was built around 1845 by convicts from the nearby Rocky HiU 
probation station. Further north is Spiky Bridge 8 km south of Swansea. This is 
scarcely a bridge, but a substantial embankment faced with stone and pierced 
by a single taU arched culvert. The name comes from the balustrade which 
consists largely of irregular, spiky stones, placed vertically on end. It also was 
built by convict labour, about the period 1843-48. 
The road from Hobart to the north is described by Stancombe in his book. 
Highway in Van Diemen's Land. The first bridge is at Newtown, in Main Road 
across the New Town Rivulet, dating from about 1841. A second bridge before 
Bridgewater is Roseneath bridge at Austins Ferry, a single circular arch with a 
span of 2.9 m and stone parapets, built before 1847. 
Bridgewater is one of the major sites for bridge building in Tasmania. 
Although a traveller to the north could cross the river by ferry at a number of 
points, the most direct route was through Bridgewater. Between 1831 and 
1834 a 709-m long causeway was pushed out from the southern shore. For the 
next fifteen years, travellers were carried by a pair of punts which winched 
themselves across a set of chains spanning the opening. In November 1847 a 
contract was let for a bridge to James Alexander Thomson and James 
Blackburn, and this was completed in AprU 1849. It included an opening span 
near the northern bank, supported by a timber truss 30-m long, with a central 
tower and diagonal rods as stays. This central portion moved longitudinally on 
rollers to leave a clear opening of 10.7 m. The remaining spans were 9.8-m 
understrutted timber girders, giving a total length of bridge of 308 m, or about 
1,010 m when the causeway is included. Evans claimed in 1852 that this was 
"said to be the largest work of the kind in the Australian colonies". This first 
bridge was replaced by another road bridge in 1892, and then by the combined 
road and rail bridge in 1946. From the opening of the railway in 1876 there was 
a rail bridge parallel to the road bridge, with approaches on the widened 
causeway. 
About 2 km north of the river, and to the west of the highway, are the relics 
of the Glenstone Bridge, built prior to 1835. The magnificent stone piers of the 
Pontville Bridge, 1842 (fig. 48), originally supported five timber girder spans, 
from 6.7 to 9.7 m in length. These have been replaced by the modern concrete 
deck which carries the Midlands Highway over the Jordan River. 
Kempton, or Green Ponds as it was originally called, is bypassed by the 
modern road. To the north of the town, as the old road meets the new, there is 
a fine small stone bridge, with a single semicircular arch of span 1.4 m, 
inscribed 1840 (fig. 49). Some 12 km further north, about 5.5 km north-east of 
Melton Mowbray, the old road again lies to the west of the present highway, 
from which can be seen the bridge at Lovely Banks (fig. 50), a beautifuUy 
finished segmental arch, commenced in 1840. To the north of Jericho, across 
the Jordan River, is another bridge with old stone piers; when completed in 
1847 it also had a timber deck. 
Tunbridge has also been bypassed, and the access road to the north of the 
town crosses the Blackman River over a fine timber and stone bridge (fig. 51). 
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Fig. 48 Piers of the Pontville Bridge, erected 
in 1842, originally with timber girders, but 
now replaced by a modem concrete deck. 
The timber in bridges of this kind is commonly replaced by normal 
maintenance, and although some of the timber may be original (at Greenough 
in Western Australia there is some timber dating from 1864), it is not known 
for certain. However, the structural form is likely to be similar to that in the 
original bridge, and it is probably fair to claim this as Australia's oldest existing 
timber girder bridge, buiU about 1847. There is one 9.3-m span, with another 
three at 5.6 m. 
Ross is the possessor of one of the finest of all Australian bridges (fig. 52) across 
the Macquarie River immediately south-west of the town. The bridge was 
designed by John Lee Archer, built under the supervision of two convicts, 
James Colbeck and Daniel Herbert, and opened in October 1836. Greener and 
Laird have described the bridge in detaU together with the history of its con-
struction. 
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An earlier bridge was built at Ross in 1822, but it was of poor construction 
and by 1829 was in urgent need of repair. A party of prisoners was sent to 
work on the bridge, first under Lieutenant Vachell and then Alex Jackson, 
Clerk at Ross. Little was achieved and in March 1831 the old bridge collapsed. 
Foord was sent from Bothwell with a new party, including James Colbeck, a 
convict and stonemason. Shortly after their arrival, in May, Roderic O'Connor 
who was inspector of roads and bridges decided that a new bridge should be 
built in brick. The bridge party repaired the old bridge, set up brick kilns and 
cut stone in the adjacent quarries, but made little progress, for their labours 
were diverted illicitly to construction in the district. In November 1831, John 
Lee Archer recommended the construction of a bridge in stone. A dispute 
about the site caused further delay but by June 1832 this was settled in favour 
of the present location. The time of the year, with high flows in the river, was 
unsuitable for bridge work, so the men were instructed to prepare materials. 
Fig. 49 Kempton bridge, 1840. 
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Fig. 50 Segmental arch at Lovely Banks, 
north-east of Melton Mowbray. 
but again these were diverted to other properties. This came to the ears of 
Arthur, the Ueutenant governor. Foord had been dismissed in September 1832. 
A special constable, Jorgen Jorgensen, was sent to Ross early in 1833 and 
decided to act against John Headlam, a retired schoolmaster the owner of the 
local inn, whom he suspected of being active in the conspiracy to steal 
materials. He overreached himself, kiUed two of Headlam's dogs, and resigned 
in November 1833 to avoid being dismissed. 
In AprU 1833 Archer visited the site and fixed a design with three arch spans. 
Later the same year, in November, Charles Atkinson, an architect, was ap-
pointed to superintend the work and in the same month the first stones of the 
bridge were laid by Colbeck. Progress continued through 1834, but a riot in the 
inn on Christmas Day of the year led to most of the convict party being 
removed to Port Arthur. Colbeck, who was not involved, was sent at the same 
time to Hobart, and progress on the bridge rapidly fell away. Archer requested 
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his return, and with him came Daniel Herbert, another convict, a sculptor in 
stone. Colbeck and Herbert were offered their freedom if they would complete 
the bridge. Although Capt. William Turner was now nominally in charge, the 
real work was in the hands of these two men. Progress was rapid and in July 
1836 Turner reported that the bridge was complete. 
The bridge has three spans of 8.9 m. It is carefully detailed with stone cut-
waters, parapets, and curved stairs to the river bank at each corner. However 
its real distinction comes from its carving, executed by Herbert in the beautiful 
local sandstone. As far as is known there is no other bridge anywhere with this 
wealth of carving. The face of each arch rib is made with 31 pieces of stone, or 
186 altogether. These were carved by Herbert and his helpers in the space of 
fifty-eight weeks, from May 1835 to July 1836, and have been described in 
detail by Laird. Many are symboUc or iconographic, but others are representa-
Fig. 51 Australia's oldest existing timber 
girder bridge, at Tunbridge over the Blackman 
River, built about 1847. 
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Fig. 52 Ross bridge, 1836, taken from the 
south-east. 
tional and depict people, dogs and other animals, birds, rural objects such as 
sheaves of wheat and bales of wool, muskets, a trumpet, and so on. 
The inscriptions and carvings on the bridge recall many of the characters 
who appear in the story of its construction. On one side of the bridge, at 
midspan, are the words "Colonel George Arthur, Lieutenant Governor" and the 
date 1836 in Roman numerals. The four corner pillars are inscribed "Captn. 
Wm. Turner, 50th or Queens Own Regt., Superintendent". A stone parapet 
runs the full length of the bridge; below this is a projecting cornice and a fur-
ther course made of dressed stone to distinguish it from the rougher stone for-
ming the spandrel walls between the roadway and the arch rib. Where the 
rough course fourth from the top meets the arch rib there are stones that were 
obviously of particular importance to the sculptor, for he often used these to 
show human features (fig. 53). 
The following identifications have been given by Laird: on the north facade. 
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the central arch has John Headlam on the left and William Kermode on the 
right. Headlam was the ex-schoolteacher who kept the inn; Kermode was a 
wealthy settler who owned the adjacent property of Mona Vale, and no doubt 
profited from the labour of the bridge party. His identification is aided by the 
presence of an adjacent stone with bales of wool. On the right hand or western 
span. Lieutenant Governor Arthur is rather nicely balanced by a figure 
believed to represent an aboriginal woman. The left-hand span gives pride of 
place to two women - at the right is Mary Witherington who married Daniel 
Herbert at Ross in July 1835; on the left is Norah Cobbett, wife of Jorgen 
Jorgensen, who is shown two stones to her right in a crown. Greener says that 
Jorgensen was caUed "the Convict King", for in 1809 he had headed a revolt in 
Iceland against the Danish crown, and later was deported to Tasmania as a 
convict. On the southern face, the central arch carries Herbert himself at the 
right, or to the east, and John Calvin at the left. 
Fig. 53 A typical detail of Ross bridge, taken 
from the north-west. The figure of Lieutenant-
Governor Arthur may be found by counting 
down to the fourth rough course and then 
following it in to where it meets the arch. 
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Fig. 54 Western face of the Red Bridge at 
Campbell Town, commenced April 1837, 
completed July 1838. 
One kilometre north of Ross, just before the local road joins the highway, is 
the bridge across Tacky Creek, completed in the second half of 1836, with two 
4.0-m spans. A further 10 km north is Campbell Town, and here, carrying the 
highway over the Elizabeth River, is another of the great early Tasmanian 
Bridges, the Red Bridge (fig. 54). It received its name from the colour of the 
bricks of which it is made. It has three spans, 8.3, 9.5. amd 8.3 m and is 
notable for the extensive river training walls on all four sides of the bridge. A 
stone on the west face of the parapet at midspan indicates that it was com-
pleted in July 1838. It was designed by Captain Forth under Capt. Alexander 
Cheyne, director general of public works, and Sir John Franklin, lieutenant 
governor. There was an earlier bridge on the site, from about 1822. 
The largest early stone bridge was at Perth, across the South Esk River (a 
sketch is shown at the beginning of this chapter). Completed in 1839, it 
originally had nine 9.8-m spans, a 6.4-m roadway width, and two 1.2-m foot-
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paths. The bridge was damaged by flood in 1852 and reopened the following 
year with eight spans. Another flood in 1929 destroyed the old bridge which 
was replaced in 1930 and again in 1969. The approaches to the bridge were 
retained by large stone waUs which stiU remain. Drawings and photographs 
show that the old bridge had semicircular arches, with stone rubble faced 
parapets and piers. The original design was by Kenworthy, but was modified 
by Cheyne during construction. 
Another large stone bridge is the Kerry Lodge Bridge across Jingler's Creek at 
Strathroy, south of Launceston (fig. 55). It has a span of 6.1 m, an arch height 
of 8.0 m, and has long, high stone walls retaining the approaches. The overall 
length is recorded as 65 m. It is also quite wide, with an overall width of 9.2 m 
and a roadway width of 8.0 m, and still carries the Midland Highway. Com-
menced in 1834 and completed in 1835, it was possibly built by Lieutenant 
Kenworthy, the designer of the Perth bridge. As shown in the photograph, the 
stonework is unusual for a Tasmanian convict-built bridge. 
Launceston itself has two bridges worthy of mention — the Trevallyn bridge 
and the Basin suspension footbridge. King's Bridge across the South Esk River 
at Trevallyn (fig. 56) was built in two parts, in 1864 and 1904. The first or 
western half was designed by William Thomas Doyne who was visiting 
Launceston at the time to plan the Launceston to Deloraine railway. It con-
sisted originally of two wrought-iron arches, 57.9-m span, supporting a road-
way 2.4 m wide and two 1.1-m footpaths. The ironwork was fabricated in 
Manchester and shipped to Launceston, arriving in July 1863. It was 
assembled on a floating platform and then towed into position. One week later 
a record flood came down the river, but just reached the ends of the arch. The 
decking and approaches were completed and the bridge opened on 4 February 
1864. The second half was fabricated in Launceston by Salisbury's Foundry, 
and erected in a similar fashion. The arch ribs are believed to be identical to 
those in the earlier structure. 
The Alexandra or Basin suspension footbridge, opened in November 1904, 
crosses the South Esk River above the Cataract Gorge. It was washed away by 
a flood in 1929 and replaced in 1930 by the present structure (fig. 57). The new 
bridge is similar to the old, but is 4.6 m higher, and has spans of 16.8, 45.7 and 
10.7 m in place of the original 10.7, 45.7, and 10.7 m. The footway is 1.1 m 
wide. 
The first bridge across the Meander River at Deloraine was opened in August 
1833 but destroyed by flood in 1844. A drawing of the second bridge shows 
that it had timber girders on so-called pigsty piers, each consisting of a rec-
tangular enclosure of horizontal logs, placed one on top of each other and 
notched at the corners, and filled with stone. This bridge was replaced about 
1878. The present bridge retains the stone piers of 1878 but has a concrete and 
steel girder deck built in 1922 and widened in 1956. 
Returning to the south, the road from Hobart to New Norfolk and towards 
the west coast was an early route. The present bridge at New Norfolk is 
modern (1970) and replaced another built in 1930. A bridge at this site was first 
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Fig. 55 Kerry Lodge Bridge across Jingler's 
Creek at Strathroy south of Launceston, 1835, 
is high and has long stone approaches. 
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recommended by Roderic O'Connor in 1826 but not completed until 1841. To 
the west of New Norfolk on the south bank, the Derwent is joined by the 
Plenty River, which was crossed in 1892 by a timber truss bridge with six 20-m 
spans. It was destroyed by flood in 1960. 
Further upstream, 8 km west of Hamilton a road turns off the Strahan 
Highway and leads to the Repulse power station, crossing the Derwent at 
Dunrobin. Here there was a fine bridge, built between 1850 and 1856 as part 
of Dawson's uncompleted road to the west coast. It had five or six spans with 
understrutted timber girders spanning between stone abutments and piers. It 
was destroyed in 1960, but the stone abutments can still be seen. 
To the south of Hobart, a major bridge crossed the Huon River at Huonville. 
Built in 1876, it had eight 24.4-m span bowstring timber trusses, with 
laminated upper chords, and a movable span which used some of the ironwork 
Fig. 56 The near or eastern half of King's 
Bridge, Trevallyn, was completed in 1904. The 
far, or western half is much older, being built 
by Doyne in 1864. 
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Fig. 57 The Basin suspension footbridge, over 
the South Esk River upstream of Cataract 
Gorge, Launceston. 
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from the old bridge at Bridgewater. There were other similar truss bridges 
built about the same time, one of them at Old Beach over the Jordan. 
Returning to Hobart, the present Tasman Bridge is the second at the site. The 
first Tasman Bridge was a unique, floating concrete bridge, designed by A.W. 
Knight and opened on 22 December 1943. The major crossing, 962 m long, 
was carried on concrete units, typically 40 m long and 11m wide (at water 
level), joined to form in plan a three-pinned arch with an effective span of 
about 920 m. There were additional approach spans at the western end in-
cluding a lift span. The floating arch was faced upstream to oppose the current 
flow. Experience showed that it may have been better to face the arch 
downstream, as the major risk of damage was from storm waves coming up 
the estuary. Its major test came from a violent storm on 4 December 1943, 
only six weeks after the arch was joined. The bridge was planned for a twenty-
year life, and was in fact replaced in December 1964. 
Also in the vicinity of Hobart, at Ridgeway, are two stone aqueducts built in 
1881 to carry water from the Hobart Water Works to the city. One of these 
crosses Long Hill Creek; the water was originally carried through a channel in 
the stonework but this was replaced in the early 1900s by two cast-iron pipes 
slung from the arches. 
Railway Bridges 
The first Tasmanian railway line, opened in February 1871, went from 
Launceston south to Western Junction, and then turned west towards 
Deloraine, crossing the South Esk River at Longford, 4 km west of Perth. The 
Longford railway bridge is the most important in Tasmania and is a through 
lattice truss (fig. 58), continuous over two 64.0-m spans. These spans equalled 
those of the Barwon Iron Bridge at Geelong, built in 1859, which were the 
longest spans in an Australian bridge at the time, and were not surpassed until 
the opening of the Fitzroy River suspension bridge at Rockhampton in 1880. 
The Geelong bridge had box girders but the Longford bridge had the longest 
truss spans until the first Hawkesbury rail bridge in 1889. The trusses are 
relatively modern in appearance, and are distinguished by two features: the 
deep chords and the substantial, full-depth stiffening plates over the central 
pier. 
The bridge was designed by W.T. Doyne, who also designed the road bridge 
at Trevallyn. Born in Ireland in 1823, he had some formal education as an 
engineer at Durham University, received further training as an articled stu-
dent, and then obtained experience as a railway engineer in England, Ger-
many, and Ireland. In 1849 he published a paper on a lattice truss bridge he 
had built, and in 1851 another paper entitled "An Investigation of the Strains 
upon the diagonals of Lattice Beams, with the resulting formulae"; he was then 
twenty-eight years of age. Later he worked for six years in the iron industry in 
South Wales, and then served in Crimea as an army engineer. In 1857 he went 
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Fig. 58 The rail bridge at Longford, 1871, 
continuous over two 64.0-m spans (the longest 
Australian truss spans at the time). 
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to Ceylon as chief resident on the survey and construction of a railway, and 
later carried out similar work in New Zealand before being engaged in 1861 by 
the Launceston and Western Railway Company to plan the railway to 
Deloraine. He was then an experienced and capable engineer, and this is evi-
dent in his work. From 1866 he operated a consulting practice from 
Melbourne, where he died in 1877. 
The eastern approach to the Longford bridge crosses a flood plain, and is car-
ried by a series of five 12.2-m span brick arches, which also form a substantial 
structure. About 5.5 km further east is the Flinty Creek bridge which consists 
of four 13.7-m span, semicircular, brick arches (fig. 59). It lies east of Perth, 
just north of the road from Perth to Western Junction. 
The extension of the Western Line beyond Deloraine contains a number of 
plate girder bridges of interest. The first of these, with two 22.9-m spans and 
one 14.9-m span is across the Meander River at Deloraine (fig. 60). Three 
Fig. 59 The bridge at Flinty Creek, 1871, 
(four 13.7-m spans) is 5.5 km east of the 
Longford bridge. 
Property of University of Queensland Press - do not copy or distribute
86 Spanning Two Centuries 
Fig. 60 The rail bridge at Deloraine, opened 
in 1885, has underslung cross girders and 
simply supported main girders. 
similar bridges cross the Mersey River at Kimberley and on either side of 
Latrobe. All were opened in 1885, and have transoms on stringers which rest 
on underslung cross girders. The main girders are simply supported and the 
upper or compression flange has rounded ends and is braced laterally by 
heavy, tapered stiffeners. 
Further west again, the Don River bridge at Devonport and the Forth River 
bridge at Leith, which were also opened in 1885, show an alternative solution 
to the same problem; they have a baUasted deck supported on transverse 
timber planking which rests directly on the top flanges of the main girders. 
The Don River bridge has five 18.3-m spans, of which spans 1 and 2, and 4 and 
5 are continuous. The bridge over the Forth River includes a movable swing 
span, with half-spans of 12.8 m. 
Chasm Creek lies on the Western Line 4 km east of Burnie and is a good 
example of an understrutted timber girder, in this case with a ballasted deck. It 
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is possibly original, in which case it dates from 1901. Railway records also 
show two old timber girder bridges on the North East Line, possibly dating 
from 1889, one with thirteen spans across Pipers River at Karoola, and another 
with seven spans over the Brid River at Lietinna. On the main South Line from 
Hobart to Launceston, there were timber girder bridges at Woodbury and 
across the Jordan River at Brighton. The first may be original but the second 
has been replaced. 
The Derwent Valley Line, first opened in 1888, has four plate-girder bridges, 
three across the Derwent River, and one across the Plenty. The Derwent River 
bridges are similar, all with 19.5-m main spans, and typically are continuous 
over pairs of spans. Numbering from the Hobart end. Number 1 (fig. 61), 2 km 
west of Hayes, has eight main spans and two 7.3-m approaches, one at each 
end; Number 2, 3 km east of Macquarie Plains, has five spans; and Number 3, 
1 km north of Macquarie Plains, six spans. The smaller Plenty River bridge. 
Fig. 61 Derwent River Number 1 (1888) is in 
a magnificent setting on the Derwent River. 
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Fig. 62 The Pieman River bridge, opened in 
1899, had a ballasted deck at the top of the 
main lattice trusses. At the time of the 
photograph it had been converted for 
temporary use for road traffic in connection 
with the construction of the adjacent Pieman 
River dam. 
with a single 20.1-m main span is a half-through bridge with a ballasted deck. 
There are also four railway bridges built as part of the mining ventures of the 
west coast. They lie on different lines but when their dates are reviewed it is 
found that they encompass a period of only three years, from 1898 to 1900, 
and form a reminder of the intense competition that existed during the railway 
war of the west coast. 
The first, which crossed the Ring River at Montezuma Falls and opened in 
January 1898, no longer exists. It curved across the face of Montezuma Falls, 
which are situated about 2.5 km south-west of Williamsford and was built 
completely of timber, with four understrutted 7.6-m spans, and five smaller 
approaches. The supports were timber piers, interconnected with bracing, and 
constructed in two tiers. The longest leg, from the underside of the deck to 
rock, was 21.3 m high and the 0.6-m track was curved to a centreline radius of 
40.2 m. 
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The Pieman River bridge was, untU recently, on the Emu Bay railway from 
Burnie to Zeehan. It has now been replaced because of the construction of a 
dam and its last use was as part of an access road to carry rock from the quarry 
to the adjacent dam site (fig. 62). It was originally opened in July 1899. The 
single-track railway was originally carried on ballast supported by heavy 
200-mm thick longitudinal timber planks which spanned between metal cross 
girders placed on top of the top chord of the trusses. The trusses are somewhat 
unusual as the chords are built-up T-sections with the double-lattice web 
system arranged in a single plane for each truss. They were erected on tem-
porary staging with the truss members lifted in place by flying-fox, but the 
initial design of the staging was inadequate. It was proof loaded by a load of 
rails equal to the weight of the bridge, but as these were being removed, 
nonuniformity of loading caused the collapse of the staging. 
Fig. 63 The King River bridge on the North 
Mount Lyell railway, opened in December 
1900. 
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Fig. 64 King River, from the King River 
bridge. 
The Mount Lyell railway was built from Queenstown to Teepookana on the 
King River in 1896 and then extended to Regatta Point in November 1899 and 
to Strahan Wharf in October 1900. The extension crossed the King River in two 
places. The upper or Teepookana bridge, opened in November 1899, was a 
long bridge, with extensive approaches leading to a 42.7-m span, deck-type, 
Pratt truss bridge; its total length was 244 m. 
Some 18 km upstream (in a direct line), the King River was also crossed by 
the North Mount Lyell line, in December 1900, near Crotty. The bridge (fig. 
63) lay in the midst of a deeply forested and generally forbidding landscape 
(fig. 64), and had a 48.8-m main span. 
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Tasmania was both a hindrance and a help to the settlement of Victoria - a 
hindrance because it effectively hid Victoria from the sea; a help, because once 
Victoria was discovered, it was Tasmania which first provided the free settlers 
for its development. 
Captain Cook had sighted eastern Victoria in April 1770, at Point Hicks. The 
south-west of Tasmania had been seen many years previously, in 1642 by Abel 
Tasman, and the early route to Sydney was around Tasmania. It was not 
until 1797, though, that Bass with six oarsmen and a whaleboat entered Bass 
Strait from the east and, passing around Wilsons Promontory, reached 
Western Port. Shortly afterwards, between October 1789 and January 1799, 
Flinders and Bass circumnavigated Tasmania. 
Grant left England in 1800 in Lady Nelson and in Cape Town was given 
instructions to sail through the recently discovered Bass Strait. In December of 
that year he reached Cape Bridgewater and followed much of the coast down to 
Cape Otway. Rather than sail north-east into Port Phillip he struck out to the 
east, and encountered the coast again at Cape Liptrap on his way to Sydney. In 
November 1801, Murray left Sydney in the same ship, and reached Port Phillip 
Bay, part of which he explored. Six weeks later, in April 1802, Matthew Flinders 
reached the same point as part of his exploration of the whole south coast. He 
charted much of the bay and described the surrounding country as having a 
"pleasing, and, in many parts, a fertile appearance". 
Governor King was impressed with the reports of Murray and Flinders, and 
sent Robbins with Grimes (the surveyor general) to Port PhiUip. In January and 
February 1803, they mapped the eastern half of the bay and entered the river 
VICTORIA 
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now called the Yarra. They sailed first up its left branch, the Maribyrnong River, 
which they called the Saltwater, and followed the other branch, which they 
found to be fresh, and later reported this as a suitable site for a settlement. 
Following King's recommendation, CoUins was sent from England and settled 
at Sorrento on the southern shores of the bay in November 1803. He was 
unimpressed, finding the area barren and lacking in fresh water and after a stay 
of only seven months moved to Tasmania. 
Hume and Hovell made the first overland exploration of Victoria in 1824. 
Starting from Appin south of Sydney, they crossed the Murray in the vicinity of 
Albury and traveUed south-west along a route that lay about 20 km south of the 
present Hume Highway. They found a break in the mountains near Kilmore, 
and passed through to reach Port Phillip Bay west of Melbourne. The further-
most point of their journey was Corio Bay. Unfortunately, they thought they 
had reached Western Port, and reported that the land to its north-west was "one 
of the finest parts or tracts of country yet known in Australia". Instructions had 
been sent to Governor Darling to establish settlements at various places; as a 
result, and possibly influenced by the error in the report of Hume and Hovell, 
Wright and Wetherall took formal possession of the land at Corinella in 
November 1826. Once again the settlement was shortlived, for they were 
withdrawn by Darling the following year. 
By this time the southern regions of Victoria were relatively well known. Ship-
ping regularly used Bass Strait, the region between Western Port and Port Phillip 
Bay had been explored, and although the government did not wish to proceed, 
private venturers were starting to take an interest. One of these was John 
Batman from Tasmania who requested sheep land at Western Port, 
unsuccessfully, as early as 1827. The Henty family moved from Launceston and 
established a farming enterprise in Portland Bay in 1834. Although without 
official approval, this was the first permanent settlement in Victoria. By 1840 
they had sheep stations as far as 100 km to the north and the township of 
Portland was established. 
At about the same time, in 1835, John Batman conducted an exploration of 
Port PhilUp and the freshwater river at its head. He sent a second party from 
Launceston later the same year with Wedge, a surveyor, who made a detailed 
examination of the country around Geelong and then traveUed to the top of the 
bay. Here, near the freshwater river, named by Wedge the Yarra, he came upon 
a party of settlers sent by John Pascoe Faulkner, also of Launceston. Both 
groups decided to settle there, and so the town of Melbourne was born. 
Meanwhile, there had been other major journeys of exploration. In trying to 
solve the mystery of the rivers which flowed from the mountains west of 
Sydney into the plains of the interior, Sturt sailed in 1829 down the Murrum-
bidgee into the Murray which he followed to its mouth. Major Mitchell was 
appointed surveyor general of New South Wales in 1827 and in 1835 
embarked upon a series of journeys. On his third journey, in 1836, he travelled 
upstream along the south bank of the Murray from the junction of the Darling 
and then, from Pyramid HUl, south of Kerang, struck off to the south-west 
Property of University of Queensland Press - do not copy or distribute
Victoria 93 
He passed near Horsham and then turned south to meet the coast west of 
Portland. His return to Sydney followed a more direct route - first to Hotspur, 
and then through Hamilton, Castlemaine, Nagambie, and Howlong - but on 
the way he detoured to Mount Macedon from where he saw the distant Port 
Phillip. 
The rural potential of Victoria had now been estabhshed, and it did not take 
long for the colony to grow. Magistrates were appointed to Melbourne in 1836 
and Geelong in 1837; in 1839 La Trobe arrived as lieutenant-governor. A map 
published by the Victorian Department of Lands and Survey shows the spread 
of pastoral occupation. In 1836, a narrow strip extending about 80 km north of 
Portland and a band about 30 km wide around the northwestern half of Port 
Phillip Bay had been settled. Further growth was initially to the north-west 
and then when the Dividing Range was crossed, east to Albury. By 1848 over 
three-quarters of the state had been occupied. 
Road and Railway Development 
The first roads are shown in a map of 1837: from Melbourne to Bulla, Sunbury, 
and Macedon; from Melbourne across the Maribyrnong River below Keilor 
and then in an approximate straight line to Geelong; and from Geelong 
through the vicinity of Bacchus Marsh to Sunbury. In New South Wales, a 
road had been-established from Sydney to the vicinity of Goulburn by 1837. 
Following Mitchell's journey of 1836, the New South Wales government 
authorized the survey of a road from Sydney to Melbourne in 1838, and in the 
same year let a contract for a fortnightly mail journey between the two centres. 
The route passed from Melbourne through Kilmore to Seymour, and then 
along the present Hume Highway to Albury. It started at the junction of 
Victoria and Elizabeth streets and proceeded through Essendon, until 1840 
when it was relocated on the present route. The Heidelberg and St Kilda roads 
in Melbourne also date from the early 1840s. 
By 1845 there were six major routes: from Geelong to Melbourne and 
around the bay to Sorrento; from Melbourne to Sydney; from Geelong and 
Melbourne to Kyneton; from Geelong to Portland along the route of the 
Princes Highway; from Geelong to Portland along the route formed by the 
Midland, Glenelg, and Henty highways; and from Albury down the Omeo 
Highway to Alberton. By 1855 the Kyneton road had been extended to the 
Murray at Echuca and Swan Hill; there was a road from Ballarat to the South 
Australian border along the route of the Western Highway; and there was a 
direct link from Melbourne to Sale. Gippsland was, in fact, first settled from 
the north-east. Omeo had been reached from the north in 1835, and then in 
1839 and 1840 McMillan travelled from near Bombala in New South Wales to 
the vicinity of Buchan, then to Omeo, and south to near Rosedale. It was not 
until the late 1840s that a route was established near the line of the present 
Princes Highway. 
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The development of Victoria's railways is closely linked with the discovery of 
gold and the introduction of the Murray River steamers. This can best be 
shown by reference to a few dates: gold was discovered in Victoria in 1851; the 
first steamship operated on the Murray in 1853; the first Victorian railway was 
opened in 1854. 
After Hargreaves and Lister discovered gold at Ophir in New South Wales in 
1851, a group of Victorian businessmen offered a reward for the discovery of 
payable gold within two hundred miles of Melbourne. The results were spec-
tacular, for by the end of that year five discoveries had been made, near 
Warrandyte, and at Clunes, Buninyong, Ballarat, and Bendigo. The resulting 
goldrush brought large numbers of miners to the diggings. The population of 
Victoria grew accordingly, from 71,000 in 1850, to 267,000 in 1854, and 
517,000 in 1859. Although the number of miners then declined, the goldrush 
population tended to stay. Gold brought not only financial gain to Victoria, but 
also confidence and growth. 
Settlement of the Murray-Darling system caused the South Australian 
government in 1850 to offer a bonus of £2,000 to each of the first two iron 
steamers to navigate the Murray. The Randell brothers completed the con-
struction of the Mary Ann in March 1853 and sailed first from the vicinity of 
Mannum to Goolwa on Lake Alexandrina and back upstream to Morgan. At 
about the same time, Cadell had the Lady Augusta built in Sydney, and in 
August 1853 sailed her over the Murray bar and raced the Mary Ann to Swan 
Hill. By 1855 Albury had been reached, then Gundagai by 1858, and Bourke by 
1859. Although rivers were navigable on average for only about six months of 
each year, they became the main avenues for the import of goods and the 
export of produce for much of the inland, with normal trading Umits at Albury, 
Walgett, Wagga Wagga, and Nagambie. This trade greatly benefited South 
Australia, and was eventually countered by both Victoria and New South 
Wales with the construction of railways to Echuca in 1864 and Bourke in 1885. 
Of these Echuca was by far the most important, as it was strategically placed to 
capture most of the Murray and Murrumbidgee trade. In 1880 Echuca was 
Victoria's second largest port; a quarter of all Victoria's imports came across the 
Murray, and most of this was through Echuca. 
The line from FUnders Street station to Port Melbourne, opened in 
September 1854, was Victoria's first railway, and the first in Australia powered 
by steam. The Sandridge line, as it was first called, was built as a private 
endeavour by the Melbourne and Hobson's Bay Railway Company, with a 
branch to St Kilda in May 1857 and from December 1859, a further extension 
to Brighton on track constructed by the St Kilda and Brighton Railway Com-
pany. An alternative link from Windsor to Princes Bridge via Richmond was 
opened in 1860. This belonged to the Melbourne and Suburban Railway Com-
pany, which had opened the Une from Princes Bridge to Richmond in 1850 
and then to Hawthorn in 1861. The three lines came under the commoii 
ownership of the Melbourne and Hobson's Bay United Railway Company in 
1865, which continued untU 1878 when it was taken over by the Victorian 
government. 
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The Hobson's Bay Company was the only one of a number of private railway 
companies to be successful. Initial government policy was to encourage the 
private construction of railways, but by 1854 it had become apparent that 
private companies did not command the necessary resources. The Victorian 
Railways Department was estabhshed in 1856 and in 1857 it was decided that 
all trunk lines should be built by the government. 
The Geelong and Melbourne Railway Company had been authorized in 1853 
to construct a Une from Geelong to Melbourne. This was completed in June 
1857, with a Melbourne terminus at Newport. 
In January 1859, the government completed the line from Melbourne to 
Williamstown; Geelong was now linked to both Williamstown and Spencer 
Street, and the stage had been set for work on the lines to Ballarat and Bendigo, 
the first lines to be built under the new government policy. The report that led 
to their construction recommended that they should be of substantial con-
struction, with double tracks, and capable of working a large volume of traffic. 
Carroll refers to these lines as "Only the Best for Victoria" , and this is a fair 
description, for they were built to a standard unequalled in Australia. One 
track of the first section of the Bendigo line, from Footscray to Sunbury, was 
completed in December 1858 and opened at the same time as the 
Williamstown line, but it was not until 1862 that the lines were completed. 
George Christian Darbyshire was appointed first engineer-in-chief of the 
Railways Department in 1856. Previously, from 1853 to 1856, he had been 
district surveyor at Williamstown, and in that capacity had been responsible 
for laying out the lines. He resigned in 1860 and was replaced by Thomas 
Higinbotham, who held the position until 1878. Darbyshire was later reap-
pointed engineer-in-chief from 1891. 
Construction of the Geelong to Ballarat line was uneventful and it was com-
pleted in March 1862. The contractors on the Bendigo line, which opened in 
October of the same year, encountered difficulties of various kinds, including 
a substantial delay because of disputes concerning the location of the track 
near Kyneton. The relative size of the two jobs can be gauged from the contract 
prices - £3,357,000 for the Bendigo line, compared with £1,272,000 for 
Ballarat. The Melbourne to Bendigo railway was the greatest public work that 
had been undertaken in Australia up to that time; it was 162 km long and 
included three major bridges, two tunnels each of about 380 m, and a 20-m 
deep cutting. 
The extension of the line from Bendigo to Echuca had been planned in 1857 
as part of the system of main trunk lines. With only a single track, it ran 
through flat country with no engineering difficulties and was completed in 
1864. From this date a period of seven years elapsed before further railway 
construction commenced. 
The line from Melbourne to Wodonga was opened in two stages: to Longwood 
in 1872; and to Wodonga in 1873. The New South Wales railway to Albury was 
completed in 1881, but it was not until 1883 that the link between Albury and 
Wodonga was closed. The problem of the change in gauge at Albury was not 
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to be solved untU the construction of the parallel standard gauge railway from 
Melbourne to Albury in the period 1958 to 1962. 
In 1876 the private DeniUquin and Moama Railway company built an exten-
sion of the Echuca line into New South Wales. This was taken over by the 
Victorian Railways in 1923 under a border agreement by which Victoria also 
constructed Unes to Balranald, 1926; from Kerang to Stony Crossing, 1928; and 
f rom Yarrawonga to Oaklands, 1938. 
Some other major early lines were from Castlemaine through Maryborough 
and Clunes to Ballarat, 1875; from Ballarat to Ararat, 1875, and on to Portland, 
1877; and from Melbourne to Sale, 1877. Completion of the line to South 
Australia was effected at Serviceton in 1887, and the direct link from 
Melbourne to Ballarat was constructed in stages, with opening dates from 1884 
to 1889. 
The normal gauge of the Victorian railways is 1.60 m. Exceptions are the 
standard gauge (1.44-m) line to Albury and four narrow gauge (0.76-m) lines. 
The first of these was from Wangaratta to Whitfield, 1899, and the second 
from Ferntree Gully to Gembrook, 1900. All are now out of service with the 
exception of the section of the Gembrook line from Belgrave to Emerald, 
which is the home of the Puffing Billy railway, operated privately since 1962. 
Bridges to 1860 
The earliest Victorian bridges are not easy to trace, as they were apparently 
minor structures on rural roads. Alsop, who has published a useful series of 
articles on early Victorian bridges, refers to a timber bridge built at Shelford in 
1840, and in Melbourne, there was a bridge built in Flinders Street in 1842 
across a gully at the foot of William Street. The Melbourne Bridge Company 
was formed in 1840 to build a bridge across the Yarra but took no effective 
action until the government reached a decision in 1844 to build a bridge at 
Swanston Street. This spurred the company to move and in 1845 it constructed 
a toll bridge in timber at the foot of Elizabeth Street, called Balbirnie's Bridge 
after the first collector of toUs. 
David Lennox moved from New South Wales to Melbourne in 1844 to take 
up an appointment as superintendent of bridges, and from then until 1853 was 
responsible for the construction of all roads, bridges, and wharves. He is said 
to have built fifty-three bridges in the state, but many of these were in timber 
and none has survived. Lennox was unfortunate to encounter unprecedented 
floods that occurred in the Geelong district in May 1852. His Geelong bridge 
was washed away; that at Batesford was severely damaged; and others were 
destroyed or damaged at Cressy, Inverleigh, and on the Werribee River. 
There is no doubt that Lennox's greatest work was the first Princes Bridge 
across the Yarra River at Swanston Street, completed in 1850. There is a 
sketch of this bridge at the beginning of the chapter. In those days there 
were two rock bars across the Yarra, the lowest lying between Queen 
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and William streets. These caused minor falls in the river — Yarra means 
waterfall - and kept the water fresh upstream. Immediately below the falls 
the river widened to form a pool that was used for shipping. Lennox proposed 
a stone arch bridge at Swanston Street with a single span of 45.7 m. His design 
was accepted and the bridge was opened in November 1850. Contemporary 
illustrations show that the bridge was segmental, with a 9.1-m rise and high 
approaches retained by the curved wing walls that were often a feature of Len-
nox's designs. Unfortunately it was decided in 1884 to widen the Yarra, and 
the Stone Bridge, as it was called, was replaced by the present structure. 
There are some old Victorian stone arch bridges still remaining. Quamby 
Bridge, near Woolsthorpe on the Warrnambool to Caramut road, carries the 
inscription "Belfast District Road Board, 1856, D.J. Howes Engineer". It has a 
single 8.1-m span. Another, somewhat similar bridge built in 1862, crosses 
Burchetts Creek, 3 km north-east of Caramut. 
Fig. 65 Stone bridge over the Moorabool 
River at Batesford c.1859. 
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Fig. 66 Djerriwarrh Creek bridge on the old 
Western Highway between Melton and 
Bacchus Marsh, c.1859. 
Three fine stone bridges date from about 1859. The original bridge at 
Batesford, 1848, was replaced by a second timber bridge in 1853 and then by a 
stone bridge (fig. 65), completed either late in 1859 or in 1860. It has five 9.1-m 
spans, and like the Quamby and Caramut bridges, and most other Victorian 
bridges of stone, is built of basalt, or bluestone as it is called locally. The Djer-
riwarrh Creek bridge (fig. 66) is a rare exception. Built of sandstone, it has a 
particularly fine appearance, with a single 6.1-m span. It is visible to the north 
of the Western Highway between Melton and Bacchus Marsh. The third 
bridge (fig. 67) is on the old Hume Highway at Avenel, 18 km north of 
Seymour. Also dated about 1859, it has six 8.5-m spans. 
PoUocksford Bridge crosses the Barwon River north-east of Gnarwarre. The 
present bridge, finished in 1921, has second-hand, wrought-iron plate girders, 
previously belonging to the railways. Alsop has a drawing of a timber bridge 
buiU in 1859 on the same stone piers. It was designed by Charles Rowand, who 
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was at one time assistant to David Lennox, and had a laminated timber arch, 
rising from the inner piers through the deck of the central span. 
The Geelong district had its share of the old bridges, and one of the greatest, 
the Iron Bridge, 1859, was in Geelong itself. Its spans of 64.0 m were the 
longest in Australia since the completion of Princes Bridge in 1850 and until 
the opening of the Rockhampton suspension bridge about 1880; they were 
equalled by Longford Bridge in Tasmania in 1871. Each of the two main 
girders was tubular, with a single rectangular box 0.66 m wide between webs 
and 4.1 m deep. Timber decking was supported on metal cross girders which 
spanned the 7.3 m between the main girders, and rested on their lower 
flanges. The girders were continuous over the central stone pier and braced by 
two curved frames - similar to those shown later at Redesdale - at the cen-
tres of each span. Design and fabrication were by William Fairbairn and Sons 
of Manchester, England. 
Fig. 67 Bridge across Hughes Creek near 
Avenel on the old Hume Highway, c.1859. 
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Fairbairn is a famous name in bridge design, for it was the father who carried 
out the pioneering, plate-buckling experiments that estabhshed the design of 
the Conway (1849) and Britannia (1850) bridges, the world's first and largest 
tubular girders. Fairbairn sent Croll and seven skilled men to erect the iron-
work, which began to arrive in May 1855. They were delayed by slow work on 
the foundations which were not completed until some time in 1857. Timber 
falsework was erected for the main girders and the bridge completed in 
October 1859, replacing a floating bridge which had been in use since the flood 
of 1852. Charles Rowand represented the Victorian authorities on the project. 
The Port Melbourne railway, opened in 1854, crossed the Yarra River over a 
wooden bridge at the falls below William Street. The St Kilda to Windsor loop, 
which was in operation from 1859 to 1862, crossed the swamp to the north of 
Fitzroy Street by a timber viaduct 400 m long, with a timber bridge over St 
Kilda road. This bridge had three spans, with what appear to have been 
laminated timber arches. Fairbairn also supplied the ironwork for a bridge 
across the Yarra at Cremorne on the line from Richmond to Windsor. This was 
completed in November 1860, and tested under the supervision of Thomas 
Higinbotham in the following month. It was a three-span bridge with a central 
through lattice truss. 
The Geelong to Melbourne railway, opened in 1857, had substantial bridges 
across the Werribee and Little rivers. The link from Newport to Melbourne 
was made in 1859 by the government-built Williamstown line and had two 
major crossings, over the Maribyrnong (Saltwater) River and Stony Creek. Both 
were single-span, through box girder bridges in wrought iron. The former was 
a very large bridge for its time, with girders 65.9 m long and 4.4 m deep, 
and a clear span of 61.0 m, and was supplied also by William Fairbairn and 
Sons. From the river towards Footscray was a wooden viaduct 350 m long, 
later replaced by an earth embankment. 
None of these early timber and metal bridges now exists. 
Later Road Bridges 
Although some convicts had been sent from Sydney to work on the roads bet-
ween 1837 and 1842, Victoria was never truly a penal colony. As with any free 
community, however, it had its share of law-breakers, and stockades or 
prisons were built at Pentridge, Richmond, and North Carlton about the year 
1850. Prisoners from Pentridge Gaol, who were originally engaged in work on 
the Sydney road, built two stone bridges nearby. Newlands Road bridge, 1865 
(fig. 68), is now used as a footbridge and has three 9.1-m spans. The adjacent 
Murray Road bridge is much larger, with a span of 25.9 m, and carries the 
inscription, "Erected by the Penal Department, AD 1870, Claud Farie Inspec-
tor General". 
There is a fine stone bridge where Heidelberg Road crosses Merri Creek. 
Although it has not been possible to assign a date to this bridge, records show 
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Fig. 68 Newlands Road bridge, built in 1865 
by convicts from nearby Pentridge Gaol. 
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Fig. 69 Inscription and crest on Waurn 
Ponds bridge, Barrabool Shire, 1868. 
that it was widened in 1936. AUan refers to an earlier 1854 bridge and says, "In 
1867 this bridge, which had fallen into decay, was demolished, and another 
bridge — which has just been widened — thrown over the creek at the present 
crossing, the road on the Heidelberg side being deflected to meet it". As he 
wrote his paper in 1939, there is a strong presumption that he is referring to 
the present bridge. There is another stone arch bridge that could be of the 
same period further along Heidelberg Road, across Darebin Creek. 
The small bridge over Five MUe Creek on the Calder Highway at Woodend 
has the date 1862 in the parapet. There is also a small two-span arch dating 
from about 1865 over the West Moorabool River near Mount Egerton 
RothweU Bridge, 1866, crosses Little River on the old Geelong to Melbou 
road near the town of Little River. It has four 7.6-m spans and is quite carefull 
detailed. There is an adjacent undated bridge over the Little River on the oth ^ 
side of the railway on the Little River to Ripley road. The bridge at Winchelsea 
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over the Barwon River, 1868, has three unequal spans. It carries outbound 
traffic on the Princes Highway, inbound traffic using a new, adjacent bridge. 
Closer to Geelong, at the junction of the Ocean Road with the Pacific Highway 
is a beautiful little bridge over Waurn Ponds carrying a crest and the inscrip-
tion, Barrabool Shire, 1868 (fig. 69). 
The bridge at Bulla over Deep Creek (fig. 70) is at another important site, for 
a map dated 1837 - based upon a survey by Darke and the earlier survey by 
Grimes - shows a ford at about this point. Deep Creek is an alternative name 
given to the upper reaches of the Maribyrnong River. The present bridge has 
four 8.2-m spans and dates from about 1869. Eight kilometres further north, 
across Jacksons Creek at Sunbury, is a bridge (fig. 71) with two arch spans, each 
of 13.4 m, weU proportioned and of elliptical shape. 
Beechworth, which was one of the gold towns, has a beautiful granite bridge 
across Spring Creek. Yackandandah also has a stone bridge, over Commis-
Fig. 70 Bridge at Bulla over Deep Creek, on 
the headwaters of the Maribyrnong River, 
C.1869. 
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Fig. 71 Sunbury road bridge, across Jacksons 
Creek, 1870. 
sioners Creek. There are at least four other masonry bridges in the Melbourne 
area, including an 1875 brick arch near Rushall across Merri Creek, and two 
other stone arches, dating from 1883, on the Midland Highway at Newlyn and 
Blampied. 
As in other states, it is difficult to confirm the dates of old Victorian timber 
bridges. Chinaman's Bridge over the Goulburn River 3 km west of Nagambie 
dates from the 1860s and is one of Australia's oldest timber girder bridges. It 
originally had an 11.6-m opening span, with twelve 8.5-m understrutted 
timber girder approaches, but the Uft span has now been replaced with fixed 
steel girders. It is obviously in poor condition and due for replacement. 
Springdallah Bridge on the Linton-Piggoreet road, 30 km south-west of 
Ballarat, dates from the 1880s and is another bridge with understrutted timber 
girders, in this case with six spans of 8.5 to 9.4 m. The intermediate timber 
piers are quite high, and it has original bluestone abutments. Russell's Bridge 
Property of University of Queensland Press - do not copy or distribute
Victoria 105 
over the Campaspe River south-east of Fosterville, east of Bendigo dates from 
the same period, and has eight 10-m spans. Its only real indication of age is the 
absence of corbels. Quambatook Bridge over the Avoca River with six spans 
averaging about 5.5 m is dated 1888. In the same area, Condidorios Bridge 
over Gunbower Creek near Koondrook, 1904, has an unusual seven-span 
arrangement, with cantilevered girders. Keilor still has an old timber girder 
bridge, the nine-span bridge in Arundel road, c.1904, over the Maribyrnong 
River. 
No doubt Victoria had its timber truss bridges, as did most (if not all) 
Australian states, but few remain. The only one that is known to exist is the 
Hopkins River bridge (fig. 72) on the eastern outskirts of Warrnambool. Built in 
1895, this has one 15.2-m truss span flanked by extensive timber girder 
approaches. 
The oldest and most important metal truss bridge in Victoria is the 
Fig. 72 Hopkins River bridge, Warrnambool, 
1895, may be Victoria's last remaining timber 
truss bridge. 
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Fig. 73 Hawthorn Bridge across the Yarra 
River, 1861. 
Hawthorn Bridge across the Yarra River, 1861 (fig. 73). A deck-type, lattice 
truss bridge, it is simply supported over spans of 21.3, 45.7, and 21.3 m. There 
are four trusses in each span supporting a 14.3-m roadway which now includes 
two tram tracks. Among Australian metal truss bridges it shares the distinction 
of being the oldest with the Hunter River bridge at Muswellbrook, but is 
larger, not only in span - 45.7 compared with 38.2 m - but also in roadway 
width. 
Both the Mia Mia Bridge at Redesdale over the Campaspe River and its set-
ting (fig. 74) appear untouched by the years that have passed since its opening 
in January 1868. It actually bears the date 1867, but this is a trifle optimistic. 
The two 3.7-m roadways are carried between three lattice trusses which span 
45.7 m clear. The double curved frames which connect the trusses above the 
roadways are distinctive. The deck is stiU in its original form with longitudinal 
timber decking on timber cross girders which rest on the lower chords of the 
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trusses. There is an unconfirmed record that the trusses were originally 
intended for Hawthorn. 
Five bridges of various ages form a sequence of deck-type lattice trusses, 
located in a strip extending 60 km north and south of Ballarat. The bridge 
across Bet Bet Creek at Bung Bong, 8 km east of Avoca (fig. 75), is the oldest, 
1871, and has three 15.2-m spans. Jorgensons Bridge is the next in terms of age, 
1874, and is very similar. It has two 14.2-m spans and is located about 3 km 
north of Clunes on the Glengower road. Both of these bridges have timber 
decks and are continuous. The somewhat larger Cressy Bridge over the Woady 
Yaloak River, 1880 (fig. 76), is also continuous but has a buckle plate deck on 
metal cross girders. Its two largest spans are each 20.4 m. The abutments and 
two of the piers are of masonry dating from 1854. There was a bridge at this 
site that was partly destroyed by the 1852 flood and the 1854 bridge was 
presumably its replacement. Government Bridge across Creswick Creek in 
Fig. 74 Mia Mia Bridge at Redesdale over 
the Campaspe River, 1868. 
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Fig. 75 Deck-type lattice trusses at Bung 
Bong, 1871. 
Clunes has its original trusses dating from 1896. Simply supported over a span 
of 22.0 m, they look remarkably flimsy, particularly the slender lower chords. 
The last of the series is on the Skipton road, 6 km west of Rokewood. 
Somewhat later than the others, 1915, it has a single 29.8-m span, though the 
fine sandstone abutments may be older. The sequence illustrates the use of 
continuity at an early age, growth in span with time, and development in deck 
design. 
Apart from Hawthorn Bridge, there are three other old truss bridges across 
the Yarra - at Victoria and Walmer streets, and on the Chandler Highway. 
Anderson, a distinguished Victorian engineer who worked as partner to 
Monash, has provided some of the background to the design of the Victoria 
Street bridge. It was designed by Eraser and Chase, then junior engineers, in 
response to a design competition and constructed in 1884 by Charles Rowand. 
Anderson claimed that it was one of the most cost effective of aU Melbourne's 
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bridges, largely due to Professor W.C. Kernot, whose work determined the 
truss geometry and the optimum span-to-depth ratio. It was widened in 1890, 
strengthened for trams in 1916, and largely reconstructed in the early 1930s. 
The Walmer Street footbridge was opened in 1892. The Chandler Highway 
bridge, 1890, was originally built for the Outer Circle Railway, which operated 
here only from 1891 to 1893. It was handed over to the Board of Land and 
Works in 1929 and has since been extensively strengthened. 
Bruntons bridge (fig. 77) crosses the Thomson River near Walhalla in rugged 
country. It lay on the original road from Walhalla to Toongabbie and may be 
approached from Cowwarr. Gold had been discovered in the Walhalla district 
in 1868 and the bridge was completed in 1888 during the mining boom. Its 
timber deck was destroyed in a bush fire in 1939 and has only recently been 
replaced by a timber footwalk. An article in the Walhalla Chronicle of 20 
October 1888 begins: "A brief description of the new iron girder bridge over 
Fig. 76 Located on the Hamilton Highway at 
Cressy, this bridge over the Woady Yaloak 
River is continuous over spans of 14.3, 20.4, 
20.4, and 13.9 m. The bridge dates from 
1880, but the masonry from 1854. 
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Fig. 77 Bruntons Bridge across the Thomson 
River near Walhalla, 1888. 
the Thomson River at Brunton, recently completed by Mr Mephan Ferguson 
under contract with the Public Works Department, may not be without 
interest to some readers. This bridge is almost a replica of the Victoria Bridge 
over the Yarra near Melbourne, the scene of the tragic fate of Miss Swain, 
which caused so much popular excitement about this time last year." The latter 
reference is to one of a series of accidents or suicides which brought notoriety 
to the bridge at Victoria Street. Points of similarity include the truss geometry 
and the Ught construction, particularly in the lower chords. The lattice brac-
ing between the skewed cylinder piers is also distinctive. It has four 16.6-m 
simply supported spans. 
The oldest existing metal girder bridge in Victoria is at Keilor (fig. 78). Early 
log bridges at this site were replaced in 1854 by a substantial timber truss 
bridge built by Samuel Brees. This had stone abutments and a single 41.2-m 
span. It was closed in 1867 and replaced in 1868 by the present box girder 
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bridge, built 1.2 m higher on the same abutments. As evident in the figure the 
bridge has some similarity to the Menangle and Penrith bridges built for the 
railways of New South Wales. Like them, the girders are decorated by arched 
ribs on the outside and have double cells for their upper flanges. However, 
unlike the others, in Keilor there are no separate cells at the lower flange, but 
the two main webs are carried down and joined to cover plates at the bottoms 
of the girders. Additional cross girders and a footwalk have been added and the 
original curved frame connecting the tops of the girders at midspan has been 
replaced by a rectangular frame. The effective span is 42.7 m, the girder depth 
2.6 m, and the clear spacing between the girders 6.1 m. The bridge was 
bypassed in 1964 but still stands beside the new bridge. 
At Hotspur, on the Portland to Casterton main road, where it crosses the 
Crawford River is an old metal girder bridge, built m 1870, now out of use but 
StiU standing. The main girders are plate girders 1.1 m deep spanning 15.2 m 
Fig. 78 Keilor bridge over the Maribyrnong 
River was built in 1868 on the foundations of 
the earlier Brees bridge (1854). 
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Fig. 79 Shelford bridge, 1874, with box 
girders, underslung cross girders, and a timber 
deck. 
between bluestone abutments. It carries the inscription, "1870, Shire of 
Portland, President Jas. Trangmar JP, Engineer J.C. Griffin C.E". and the mark-
ing, "Waterloo", on one of the handrails that are built on top of the girders. 
Towards Ballarat on the Glenelg Highway at Skipton is another old (1877) 
bridge with rolled joists spanning between stone piers and abutments, and a 
timber deck. 
At Shelford, over the Leigh or Yarrowee River, is a slightly older metal girder 
bridge (fig. 79). After a timber bridge at this site was swept away in 1848, 
another, designed by David Lennox, replaced it and survived from 1851 to 
1874 when it was replaced by the present bridge. This was designed by C.A.C. 
Wilson, engineer for the Shire of Leigh and has box girders with underslung 
cross girders to achieve a small construction depth between the road surface 
and flood height. Each girder forms a single box 1.37 m deep and 0.46 m wide 
(between webs), continuous over spans of 20.1, 19.8 and 20.1 m. The designer. 
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Charles Anthony Corbett Wilson was born in London in 1827 and articled in 
1846 to a firm of London engineers. He arrived in Victoria in 1851, and after an 
unsuccessful period at the gold diggings worked in Geelong, from where he 
carried out the original survey of the Geelong to Melbourne railway. He was 
employed on the Iron Bridge at Geelong and later expressed his indebtedness 
to the training he received there under Charles Rowand. He continued as 
engineer to the shire of Leigh until 1910, when he was replaced by his son, 
Charles Corbett PoweU WUson. 
A list of metal girder bridges in Victoria would be incomplete without 
reference to the bridge at Echuca (fig. 80). When Victoria was granted its 
independence. New South Wales retained control to the south bank of the 
Murray. Most of the Murray bridges are of New South Wales design, and for 
this reason they have been described previously. The first bridge between 
Echuca and Moama was a pontoon bridge, built by Hopwood of Echuca in 
Fig. 80 Echuca combined road and rail 
bridge, 1875. The square braces above the 
girders replace the original attractive curved 
braces. 
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1857, to attract the Riverina trade into Victoria. This had ten bowstring girder 
spans, 10 m long, of timber on iron pontoons, the central sections being so 
designed that they could be swung to one side to allow the passage of river 
steamers. Despite a great deal of prior criticism, the bridge proved to be a suc-
cess: "the Echuca Bridge has now entirely done away with any difficulty in 
crossing, and sheep have now simply to walk over instead of being literally 
rammed and jammed into a punt" (Melbourne Argus, as quoted by Priestley). 
The Victorian Railways were extended to Echuca in 1864, and in 1876 the 
Moama to DeniUquin railway in New South Wales was completed by a private 
company of squatters. It was decided to link these by a combined road and raU 
bridge. A contract was let in 1875 and the present plate girder bridge opened in 
December 1878. It is one of Australia's largest metal girder bridges, with three 
31-m main spans and another twenty-four metal girder approach spans, 
typically of 14.6 m. It carries a single track railway down the centre of a 6.4-m 
roadway. An adjacent low-level timber structure, with a twin bascule span, 
was in use from 1876 to 1878. 
Hopwood also built a neighbouring bridge across the Goulburn in 1858. He 
had been granted a monopoly and toll franchise, and this remained until 1873 
when the bridge became public property. It was replaced by a new bridge in 
1874. 
Over the Campaspe River at Kyneton on the Trentham road is a deck-type 
plate-girder bridge built in 1884. Another early plate-girder bridge, built in 
1882, is the Wallen Road or Swan Street bridge in Melbourne over the Yarra 
River. Queens Bridge, Melbourne, 1889 follows approximately the line of the 
old Yarra Falls. It is continuous over five spans, from 16.5 to 20.9 m, and has 
thirteen wrought-iron girders supporting the wide roadway. 
Princes Bridge in Swanston Street, Melbourne (fig.81) is the only known Vic-
torian metal arch. The bridge was designed by D'Ebro and Grainger, who were 
successful in a competition for the design. It was built in 1888 by the contrac-
tor, Munro, who employed Monash (later Sir John Monash), the designer with 
Anderson of many of Victoria's later bridges. The three wrought-iron arch 
spans are each 30.5 m. 
Victoria's oldest suspension bridge may be the smaU footbridge which 
crosses Deep Creek immediately behind Bulla state school. Recorded as dating 
from 1872, it is likely that components of the bridge have been replaced with 
time, and that this date appUes to an original bridge of the same form. 
Wollaston suspension bridge (fig. 82) is certainly old. Crossing the Merri 
River on the northern approach to Warrnambool west of the Mortlake road 't 
was designed and buiU in 1890 by Arthur Dobson to provide access to the 
estate of Sir Walter Manifold. It has a span of 36.6 m and a roadway width oi 
only 3.2 m. The heavy timber handraUs have diagonal rods to form a counter-
braced truss which stiffens the span. The freestanding towers are unusual 
The use of concrete in Australia owes much to Monash and Anderson, joh 
Monash was born in 1865, qualified for the degree of bachelor of arts in i^^y 
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and then was awarded the degrees bachelor of civil engineering in 1890, doctor 
of civil engineering in 1893, bachelor of arts and doctor of laws in 1895, and 
doctor of engineering in 1921. His early work was as a civil engineer, and he 
was appointed director and superintending engineer of the Reinforced 
Concrete and Monier Pipe Construction Company in the 1890s. At the same 
time he was involved in the citizen forces of the army which he had joined in 
1884. He was promoted lieutenant, captain, major, and then lieutenant colonel 
in 1906. After the outbreak of the war he was sent from Australia in charge of 
the second contingent of the AIF in December 1914. After serving in Gallipoli 
and Egypt, he arrived in France in June 1916 where he was placed in charge of 
the 3rd Division. He had an outstanding military career and at one time had 
under his control nearly 200,000 men, including 50,000 Americans. After the 
war, knighted for his services in 1918, he became general manager of the State 
Electricity Commission of Victoria and under his direction power was brought 
Fig. 81 Princes Bridge, Melbourne, 1888. 
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Fig. 82 The Wollaston suspension bridge 
crosses Merri River near Warrnambool, 1890. 
to Melbourne in 1924 from the brown coal deposits at Yallourn. He died in 
1931. 
The MoreU or Botanical Bridge at Anderson Street, Melbourne is among his 
early bridges (fig. 83). It is a concrete arch bridge with decorated spandrels and 
spans of 30.0, 30.6, and 30.0 m. The design was by Monash and Anderson in 
association with Carter and Gumnow, who had built the earlier Annandale 
sewer aqueducts in Sydney. 
Two smaUer concrete arch bridges were at Moonie Ponds Creek, Melbourne 
and in Bendigo. The first is reported as being buiU in 1892; if this is correct it 
would have been Australia's first recorded concrete bridge. The Bendigo 
bridge, 1889, across Bendigo Creek in Myrtle Street is a very flat arch, with a 
22-m span. 
Fyansford Bridge across the Moorabool River near Geelong carries the 
inscription, "AD 1900, the first Monier bridge in the western district of Vic-
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toria, erected by Monash and Anderson". Its spans are 18.3, 30.5, and 18.3 m. 
Whealers Bridge over BuUarook Creek on the Creswick to Lawrence road, is 
another Monash and Anderson bridge, with two arch spans and stone piers. 
Like Fyansford Bridge, it has suffered distress because of outward movement of 
the spandrel walls. Another is on Bridge Inn Road over Darebin Creek near 
Whittlesea, 1901. 
Reinforced concrete is of more recent origin than the use of mass concrete 
construction. True reinforced concrete dates from Hennebique, in 1892. In 
Victoria, the bridge across the Broken River at Benalla, 1910, was one of the 
earliest. This is a substantial bridge with ten spans, each of about 12.2 m. The 
roadway was widened to 9.1 m and it is uncertain which of the work is new. 
It is quite modern in appearance. 
Janevale Bridge, an early Victorian concrete bridge, over the Loddon River 
near Laanecoorie, 1911, was designed by Monash (fig. 84) and iUustrates the 
Fig. 83 Morell Bridge, Melbourne, designed 
by Monash and Anderson in association with 
Carter and Gunmow and completed in August 
1899, is one of Australia's earliest concrete 
bridges. 
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Fig. 84 An early Victorian concrete girder
bridge, 1911, across the Loddon River near
Laanecoorie.
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confidence with which new shapes were introduced with the use of concrete. 
There are ten 12.8-m spans of which the central eight are continuous. The first 
pier at each end was made double, with one frame to support the approach 
span and the other cast integrally with the inner spans and designed to deflect 
inwards at its top to accommodate shrinkage and temperature movements. 
The piers are open rigid frames, recognized by Monash as an unusual feature 
of his design. 
Leigh River bridge, east of Mt Mercer (fig. 85), of the same age, 1911, has the 
continuity between its girders and piers clearly expressed by large, filleted 
junctions. It also is quite large, with five 11.7-m spans and a height of 9.5 m to 
the stream. Designed by C.P. Wilson, the son of the C.A.C. Wilson referred to 
in connection with Shelford Bridge, it is said to be reinforced with old tramway 
cables. 
One of the most remarkable of all AustraUa's concrete structures is a con-
Fig. 85 Leigh River bridge, near Mt Mercer, 
1911. 
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Fig. 86 Barwon River sewer aqueduct, 
Geelong, 1915 — one of Australia's most 
remarkable concrete structures. (Courtesy of 
the Geelong Waterworks and Sewerage Trust.) 
Crete truss aqueduct (fig. 86), still in service carrying a sewer over the Barwon 
River south of Geelong. It was built between 1913 and 1915 by the firm Stone 
and Siddley of Tasmania, who also produced the design, based on that of the 
Firth of Forth rail bridge. The spans, centre to centre of towers, are 35.4, nine 
at 53.7, 41.5, three at 53.7, and 35.4 m, making a total of 756 m. Each tower 
cantilevers out 20.7 m from its centreline on each side, leaving a gap of 12.2 m 
which is bridged by the ovoid concrete pipe, with internal dimensions 1.30 m 
high by 0.99 m wide. The structure also carries a concrete footway, placed on 
top of the pipe. The shorter 41.5-m span is where the structure crosses Goat 
Island. Here the cantUever arms virtually meet and out-of-balance dead load is 
avoided by the provision of counterweights. Unfortunately corrosion of the 
concrete has occurred, and it is beUeved that, despite shotcrete repairs, the 
structure has a limited life. 
Apart from the Murray bridges, there are only a few movable bridges in 
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Victoria. The Napier Street swing bridge, built in 1893, crosses the Maribyr-
nong River near Footscray and is now fixed in position. Another swing bridge 
crosses the Latrobe River 5 km south of Sale (fig. 87). Designed by John 
Grainger, father of Percy Grainger, and built in the period 1880 to 1883, it is 
Australia's oldest swing bridge. It is rotated by a hand winch, operated from 
the deck at midspan, which drives a cog meshing with a large circular gear 
race around the central pier. There is also a special wedge mechanism to lock 
the bridge in place at each end. The swing section consists of two 22.9-m lattice 
truss spans. The two lattice truss approaches were originally designed as 9.6 m 
in span, but changed to 5.6 m during construction. The bridge was restored in 
1982 by the Country Roads Board. 
Fig. 87 Swing bridge near Sale, 1883, 
showing the end of the swing span (at the 
right) and the adjacent, fixed approach span. 
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Fig. 88 When opened in 1862, Malmsbury 
Viaduct, on the Melbourne to Bendigo 
railway, was Australia's longest stone bridge. 
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Later Railway Bridges 
There are three major viaducts on the Melbourne to Bendigo line, at Jacksons 
Creek, Malmsbury, and Taradale. 
The foundation stone for the first of these, the Jacksons Creek Viaduct was 
laid on 13 January 1859 as part of the ceremonies held to inaugurate the 
Melbourne to Williamstown line, and the first portion of the Bendigo line. It 
was opened in 1861. In its original form, it spanned 25.8, 28.2, and 25.8 m, but 
these spans were halved in 1917 by the addition of intermediate piers. The 
original main structure had two continuous half-through box girders but these 
have now been augmented by additional girders placed under the deck. 
This was not, however, the first bridge on the line. Approximately half a 
kUometre south, also in the grounds of Rupertswood House, is the smaller, 
stone arch Sunbury Creek Viaduct with five 6.1-m spans. Closer to Melbourne 
again, near the road from Diggers Rest to Sunbury, is another stone bridge, 
with three 6.9-m spans, opened with the first part of the line in 1859, and in 
Sunbury itself is a stone bridge carrying a road over the railway. 
Proceeding north from Jacksons Creek, the next major viaduct is at 
Malmsbury over the Coliban River (fig. 88). When opened in 1862 with five 
18.3-m spans, it displaced Perth bridge (Tasmania, 1839) as Australia's longest 
stone bridge. There is another arch bridge with a single span of the same size 
between Sunbury and Malmsbury over Riddels Creek, 1861, north-east of 
Gisbourne. Nearby is a 10.7 m span rail over road bridge. Another significant 
stone arch bridge crosses the Campaspe River at Carlsruhe, 1862, with three 
12.5-m spans. There are another seven minor stone bridges on this portion of 
the line, many of them carrying roads over the railway. Three more lie within 
5 km north of Malmsbury (fig. 89). 
Taradale Viaduct is, with Malmsbury, one of AustraUa's finest early bridges 
(fig. 90). The two tracks are carried on deck-type wrought-iron box girders, 
each 2.4 m high by 0.61 m wide. These were originally continuous over five 
39.6-m spans, but additional, intermediate steel trestles were added about 
1933. It is the longest structure on the Bendigo line, and has a height from the 
water to the top of the rails of 35 m. There is another metal girder bridge near 
Ravenswood, and a further five stone arches on this section of the line. 
On the Ballarat line, proceeding from Geelong, the first bridges of note are 
near Moorabool. These are the two-span Cowies Creek bridge and a smaUer, 
single-span bridge a little east of Moorabool (fig. 91). 
The viaduct over the Moorabool River west of Moorabool, when originally 
opened in 1862, had ten 39.6-m spans. It used deck-type Warren trusses 
designed in England by Isambard Kingdom Brunei, who was inspecting 
officer for the Victorian Railways from December 1856 until his death in 1859. 
With the advent of heavier locomotives, Kernot, who was professor of 
engineering at Melbourne, recommended on two occasions the replacement of 
trusses, in 1885 and 1893 (Kernot had been a member of the commission for 
the New South Wales Railway Bridge Inquiry which reported in 1885). In 1910 
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Fig. 89 Typical road-over-rail bridge on the 
Bendigo line, 1862, between Malmsbury and 
Taradale. 
steel trestles were placed at the centre of each span, and the trusses replaced 
by plate girders. 
Between Moorabool and Ballarat there are four minor stone bridges and then 
in Ballarat itself, across Peel Street, is a substantial brick arch faced with stone. 
All bridges on the Geelong to BaUarat line were opened in 1862. 
The Campaspe River bridge at Rochester is on the extension of the Bendigo 
line to Echuca, opened in 1864. It has a ballasted deck on plate girders which 
span 12.7, 13.7, and 12.7 m, and extensive metal girder approaches. The broad 
gauge line opened in 1872 from Melbourne to Albury has three substantial 
plate-girder bridges: at Seymour over the Goulburn River, Benalla over the 
Broken River, and over the Ovens River at Wangaratta (fig. 92). The Benalla 
and Wangaratta bridges are similar, with an unusual curved brace to the end of 
each upper flange. The Creswick Creek bridge at Creswick, has a baUasted 
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deck on top of its main plate girders and was completed about the same time, 
in 1874. 
The Yarra Falls bridge in Melbourne (fig. 93) is on the line of the original Port 
Melbourne railway. Highly skewed, it has spans of 31.7, 36.9, 36.3, 36.6, and 
36.9 m, and replaced an earlier timber bridge in 1886. The Avon River bridge 
at Stratford has probably the greatest total length of any Australian metal 
girder bridge. When built in 1887 it had six 18.3 and one hundred and sixty-six 
4.6-m spans. It has been successively modified and is now shorter, with six 
spans at 18.5 m, two at 28.5, one at 32.0, four at 30.5, plus another forty-six 
4.6-m approaches. It is believed that the 18.5-m spans are original. 
The Melton Viaduct completed in 1886, originally crossed the Werribee 
River, now flooded to form the Melton Reservoir (fig. 94). A peninsula divides 
the crossing into three portions - over the water to the north-east, with five 
Fig. 90 Detail of Taradale Viaduct, 1862, 
one of Australia's most important early metal 
bridges. 
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Fig. 91 This 6.1-m span arch near
Moorabool is on the Ballarat line, 1862. Note
the curved wing walls and high quality
stonework.
126 Spanni g Two Centuries
Fig. 91 This 6.1-m span arch near
Mooraboo is on the Ballarat line, 1862. Note
the curved win walls and high quality
stonework.
126 Spanning Two Centuries
Fig. 91 This 6.1-m span arch near
Moorabool is on the Ballarat line, 1862. Note
the curved wing walls and high quality
stonework.
126 Spann ng Two Centuries
Fig. 9 T is 6.1-m span arch near
Moorabool s on the Ballarat line, 1862. Note
the curved wing walls and high quality
stonework.
126 Spanning wo Centuries
Fig. 91 This 6.1-m span arch near
Moorabool is on the Ballarat line, 1862. Note
the curved wing walls and high quality
stonework.
126 Spanning Two Centuries
Fig. 91 This 6.1-m span arch near
Mo rabool is on the B llarat line, 1862. Note
the curved wing w lls and high quality
stonework.
126 S nning wo Centuri s
Fig. 9 This 6.1-m span arch near
Moorabo l is on the B llarat line, 1862. Note
the curved ing walls and high quality
st nework.
126 Spannin Two C turies
Fig. 91 This 6.1-m sp n arch near
M rabool is on the Bal arat line, 1862. Note
the curved ng walls and high quality
stonework.
26 Span ing Two Centuries
Fig. 91 This 6.1-m span arch near
M rab ol is on the Ballarat line, 1862. Note
th curved wing walls nd high quality
stonework.
12 Sp ni g Two Centuries
Fig. 91 This 6.1-m span arch near
Moo bo l is on he Ballarat line, 1862. Note
t e curved ing walls and high quality
st nework.
126 Spanning Two Ce tu ies
F g. 91 This 6.1-m sp n arch near
Mo rabo l is on the Ballarat line, 1862. Note
the curved i g w lls and high quality
st nework.
126 Spanning Two Centuries
Fig. 91 This 6.1-m sp n c ne r
Moorabool is on the Ballara l e, 1862. Note
the curved ing alls and high quality
stonework.
126 Spanni g Two C nturies
F g. 91 This 6.1-m spa rch ear
M orabool is on th Bal ar t l ne, 1862. Note
he curved wi g walls and high quality
stonework.
126 Sp nning Two C ntu ies
Fig. 9 This 6.1-m span arch near
Moor bool i o the B ll ra line, 1862. Note
the curved wing walls and igh quality
stonework.
126 Spa ning Tw C nturies
Fig. 91 T is 6.1-m sp arch n ar
Moo ab ol s on t B ar t ine, 1862. Note
th curved wing walls and high quality
stonework.
126 Sp ning Two C ntu ies
Fig. 9 Th s . -m p n arch ne
Moo b o is on the Ba larat lin , 1862. Note
th cu ved wi g walls and high quality
stonework.
126 Spa ning Two C nturies
Fig. 91 This 6.1-m span arch near
M or boo i o th Ballara line, 1862. Note
t e curved wing walls and high quality
stonework.
26 Spann g Two Centuries
Fig. 91 T is 6.1-m sp n arch near
M raboo s on t e Ball rat lin , 1862. Note
the curved ing walls and high quality
stonework.
126 Sp nning Two Centuries
Fig. 91 T is 6.1-m span arch near
M rab o is n the Ballarat line, 1862. Note
th c rved wing walls nd high quality
stonework.
126 Spanning Two Centuries
Fig. 91 T is 6.1-m sp rch n
M orab ol is on B llarat lin , 1862. Note
the curv d wi g walls and high quality
stonework.
126 Spanni g Two Ce turie
Fig. 91 T is 6.1-m sp n a c ne
M abool is on he Bal arat lin , 1862. Not
the cu ved ing alls and high quality
stonework.
126 Spanning Two C nturies
F g 91 This 6.1-m sp n rc ne r
M orab ol s o th Ba arat lin , 1862. Note
th curved wing alls nd high quality
stonework.
126 Spa ning Two Centuries
Fi 91 T is 6.1-m sp arch near
M rabool is on the Bal arat line, 1862. Note
the curved ing walls nd high quality
stonework.
126 Spa nin Two Centuries
Fi . 91 This 6. -m sp n rch ar
Mo r bo is on t e B l rat e, 1862. Note
the curved ing walls and high quality
st nework.
126 Span in Two Centuries
F . 9 This 6.1-m p n arc ne
Mo bo l s on the B ll r t line, 1862. Note
the curve w g wal s and high quality
st nework.
126 Span ing Two C nturies
F . 91 This .1-m sp n arch near
Mo b l s o he Ba l rat l ne, 1862. Note
th c rved wing w ls and high quality
stonework.
126 Spanning Tw Ce turies
Fig. 91 T is 6.1-m p n arch ar
M orabo l is the Ballarat line, 1862. Note
the curved wing walls and high quality
stonework.
Property of University of Queensland Press - do not copy or distribute
Victoria 127 
. a K '-•i.^<.'.t.*i:.^ar»f.ir,t^'m 
trestles and six spans; four short spans across the peninsula; and over the 
water to the west, with six trestles and seven spans. The lattice trusses span 
18.3 m between trestles and 9.1 m across the trestle tops, giving a total length 
of 375 m. It was originally built for two tracks, but has been altered to carry 
only one, on ballast. 
Victoria has many large timber trestle bridges. The earliest examples had 
timber girders, but after about 1916, some were also built with steel joists on 
timber trestles. 
The longest Victorian timber trestle bridge appears to be the Kiewa River 
bridge east of Bandiana, 1889. OriginaUy it had 231 spans each of 6.1 m, but 
the number has now been reduced to 139. The Une constructed between 1888 
and 1890 from Bendigo to Heathcote Junction - since closed - has two long 
timber trestles in the vicinity of Pyalong, at MolUsons and Hanfords creeks. 
Fig. 92 Ovens River bridge at Wangaratta, 
1872, has a main span of 38.4 m. The girder 
and pier of the modem standard gauge bridge 
may be seen behind the old bridge. 
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Fig. 93 Yarra Falls railway bridge, 
Melbourne, 1886. 
The first of these lies east of Pyalong near the Pyalong to Tallarook road; the 
spans are twenty-one at 4.6, 6.1, and five at 4.6 m. The ballasted deck is sup-
ported on each side by double squared timbers, without corbels. The 
somewhat lower Hanfords Creek bridge has twenty spans - sixteen at 4.6, 6.1, 
and three at 4.6 m. Curdles River bridge north of Timboon, 1892, is also stiU in 
existence, with thirty 6.1-m spans. It also has squared timbers, no corbels, 
half-caps, and unusual timber piers. 
The most famous timber girder bridge, originally known as the Horseshoe 
Bridge, is probably that over Monbulk Creek on the Puffing Billy railway. This 
was buiU in 1899 as part of the 0.76-m gauge line from Fern Tree Gully to 
Gembrook. Closed in 1953, it was reopened as a tourist attraction in 1962 and 
transferred to the Emerald Tourist Railway Board in 1977. The bridge also 
crosses the road from Belgrave to Emerald, and provides a popular vantage 
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point for photographing the steam locomotive and train. The original timber 
used in the bridge was nondurable; the oldest existing member dates from 
1914. 
The Nicholson River bridge at Nicholson, 1916, has a single 36.6-m lattice 
truss for its main span. The long eastern approach has a ballasted deck on steel 
joists, with steel headstocks for the trestles. The approach is braced 
longitudinally by long timber diagonals. Further east, near Nowa Nowa, the 
Orbost line contains an impressive trestle bridge (fig. 95) with twenty-seven 
9.1-m steel joist spans. It may be found by following the Old Colquhoun track, 
which leaves the Lakes Entrance road 1 km south-west of Nowa Nowa. In this 
case longitudinal stability is achieved by tying the trestles together at 
midheight, with timber A-frame bracing between trestles in each alternate 
bay, as may be seen in the photograph. The metal crossheads are also visible. 
Fig. 94 Western part of Melton Viaduct, 
1886. 
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Fig. 95 Trestle bridge at Nowa Nowa, 1916. 
The ballasted deck is supported on steel joists, 
which are also used for the crossheads at the 
tops of the trestles. 
Another large timber trestle, this time with timber girders, is the Noojee 
trestle bridge (figs. 96, 97). It also has the tiered construction evident at Nowa 
Nowa, with the timber piers braced to the ground by longitudinal timber 
members, and has five 4.6-m and thirteen 6.1-m spans. The original bridge at 
this site, built in 1919, was destroyed by fire and replaced by the present 
bridge in 1939. The line of the railway, which has been taken up, lies a few 
hundred metres south of the road from Noojee to Whites Corner. Access may 
be made to the Une about half a kUometre west of Noojee; the bridge is a 
further kUometre to the west. The bridge is high - about 20 m - and a walk 
along the deck among the trees is a memorable experience. There was another 
trestle bridge at Crossover on the Warragul to Noojee Une, with seven 5.5-m 
spans, built in 1892. 
The Wodonga to Cudgewa line, built between 1916 and 1919 and now out of 
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service, contains some substantial trestle bridges. The most notable are 6 km 
east of Bullioh, 2 km west of Koetong, and 11 km east of Shelley. All of these 
have timber girders, although some others on the line have steel joists. The 
first is about 18 m high; the others about 12 to 13 m. 
Fig. 96 Noojee trestle bridge. 
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Fig. 97 In the treetops on Noojee trestle 
bridge. 
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The development of South Australia was influenced by three factors — the 
discovery of the mouth of the Murray by Sturt in 1830, the ideas on land settle-
ment of Edward Gibbon Wakefield, and the harsh reality of a low rainfall. 
The first Europeans to see the country were the Dutch in 1627, who 
followed the coast from the west to the point now named Cape Nuyts. 
D'Entrecasteaux covered the same ground in 1792, and in 1800 the 
Englishman, Grant, saw the southern tip near Mount Gambler. But it was 
Flinders who was the chief explorer, for from January to April 1802 he 
meticulously charted the complete south coast. He explored both Spencer and 
St Vincent gulfs, and named Mount Lofty, rising to the east of the Adelaide 
plains. 
In 1830 Sturt sailed down the Murray River to its mouth. The following year 
Capt. Colet Barker was sent to explore the region between the Murray and St 
Vincent Gulf. He sailed up the eastern shore of the gulf, climbed Mount Lofty 
and saw Port Adelaide inlet, which he then explored from the sea. Landing at 
Rapid Bay, he travelled overland to the Murray where he was kiUed by 
natives. His second in command, Kent, reported to Sturt in Sydney who 
decided that the angle formed by Port Adelaide inlet and the coastline was a 
suitable site for a township with links to the Murray either through a pass to 
the north-east of Mount Lofty or to the south-east. In 1831, prior to Barker's 
exploration, Wakefield wrote concerning a possible settlement on the gulf, that 
"the most important circumstance related to its situation is that a magnificent 
river has just been discovered by Captain Sturt, which flows into the sea at 
Gulf Vincent. The river has been traced for a distance of 1,000 miles through 
Kooringa Bridge at Burra, 1879 (based on 
photographs by the author). 
South Australia 
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exceedingly fertile country, and the various streams from the eastern coast are 
collected in its passage. Thus it may be fairly anticipated that the whole of the 
products of Eastern Australia will be eventually shipped from this place". 
Wakefield proposed that government land should be sold for not less than a 
specified minimum price, rather than being disposed of by free grants; that the 
resulting revenue should be used to assist the immigration of new settlers; and 
that colonization should be controlled by the land available for sale. A body 
called the South Australian Association was formed in 1833 and succeeded in 
having an act passed in 1834 for the estabUshment of South Australia on these 
principles. Hindmarsh was appointed governor and arrived in South AustraUa 
with the first party of settlers in December 1836. He followed Col. William 
Light, the surveyor general, who reached Kangaroo Island four months earlier 
to confirm that there was no direct outlet from the Murray River to the sea, to 
choose the best location for the capital settlement, and to carry out preliminary 
surveys. He chose the present site of Adelaide, situated on the freshwater 
Torrens River, 10 km south-east of a suitable harbour at Port Adelaide. 
The first Australian pastoralists had no ownership of land — they simply 
grazed their flocks wherever they wished. In 1836 their position was legalized 
by the issue of licences. The squatter was protected against other squatters by 
right of prior occupancy, but had no security of tenure until 1847 when this 
was granted by Order in Council. He still did not own his land. Sheep were 
introduced to South Australia from Tasmania, from overseas, and from New 
South Wales, and by the end of 1838, as Williams described it, "a thin veneer of 
pastoral settlement had been laid over much of the landscape". 
By contrast, the agriculturalist owned the land on which he settled. One of 
the consequences of Wakefield's scheme was that the land should be surveyed 
before it was sold. Not surprisingly this caused initial difficulties, and it was 
not until 1839 that surveys had been carried out, land sold, and cultivation 
commenced. However it led to a planned development that was unique in 
Australia's history. 
Development was controlled by opening up the land in so called "hundreds" 
- 100 square miles — which were subdivided into sections of about 80 acres 
(32 ha) for sale. In 1855 the deputy surveyor general, George Goyder, sug-
gested that, for consistency in surveying, a line should first be surveyed 
around the hundred. In 1864 there was a government decision to place at least 
one township in every hundred; and by the 1880s there were sketches of 
model hundreds and model townships issued for the guidance of surveyors. 
Development was not necessarily as planned - for example, pastoralists were 
free to buy all the blocks in an intended town, and use it for grazing - but 
nevertheless the release for sale of land in hundreds enables a clear picture to 
be drawn of the pattern of early settlement. 
The other factor controUing development was rainfall. It was soon apparent 
that not aU land was equally good, and in 1865 Goyder was asked to trace a 
line separating land suitable for agriculture from that which was not. His line 
roughly foUowed the 14-in (355 mm) isohyet and became known as Goyder's 
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Line of RainfaU. In the 1870s it was crossed, particularly to the north and east 
of Quorn, but experience showed that this was probably a mistake. The 
development of some areas inside the line was delayed for certain reasons, 
such as the presence of trace deficiencies and by the need for drainage in the 
areas east of the Coorong. 
Light moved to the site of Adelaide in January 1837, and spent some seven 
days devising "the best method of laying out the town according to the course 
of the river and the nature of the ground". By March his plan was completed 
and surveyed and later in the same month buyers began to select their land. 
The belief that passes existed to the Murray to the north-east and south-east 
prompted early explorations in these areas. At the end of 1837, Cock crossed 
the plateau to the south-east, and descended Cock's (now Coxs) Creek and the 
Bremer to Lake Alexandrina. Light's original surveys were to the south, but in 
the latter half of 1839 and in 1840, special surveys were also carried out in the 
Mount Barker area, in the area north of Victor Harbour, along the lower 
reaches of the Murray, around Port Lincoln and Port Victoria, and in some 
isolated areas north of Adelaide. By the end of 1849, hundreds had been pro-
claimed to cover all the land of the Adelaide plains and the Mount Lofty 
plateau as far north as the Barossa Valley; by 1859 this had been extended to 
Burra and Port Wakefield in the north, across the plains east of Strathalbyn to 
the Goolwa inlet, and around Mount Gambler; and by 1868 all the land had 
been opened up from St Vincent Gulf to the Murray, to beyond Burra and 
Clare, spilling over to Moonta and Kadina on Spencer Gulf. 
Minerals were discovered early in South Australia's history, certainly early 
enough to affect the development of the early roads — silver lead at Glen 
Osmond in 1841, copper at Kapunda in 1843 and then at Burra in 1844. 
Road and Railway Development 
Light's map of Adelaide shows roads to Port Adelaide, Holdfast Bay (or 
Glenelg), and to the south-east. The first substantial road-works were com-
pleted in May 1839 on the route to Port Adelaide. At the end of that year, three 
major rural roads were in the course of development — to the south to Lake 
Alexandrina, to the east over the escarpment to Mount Barker, and to the 
north-east to the Murray. 
The first is described as "the great line of road from Onkaparinga through 
Willunga to Encounter Bay, Currency Creek and Yankalilla". By the middle of 
1839 it had been extended to the Murray and at the end of that year a regular 
mail service was running to Encounter Bay. From an 1842 map by Thomas 
Burr it appears that the route was from Adelaide along the coastal plain to 
Noarlunga, from there to Willunga, and then across the range with alternative 
routes to Victor Harbour, Goolwa, and the north bank of Currency Creek. 
The second of these roads followed the Old Mount Barker Road through 
Glen Osmond and Crater's Inn to Coxs Creek and the Onkaparinga River. The 
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original track up Glen Osmond valley was constructed between June 1840 and 
October 1841; a board of trustees was established with authority to collect 
tolls, and for this purpose, a toll house operated from 1841 to 1847 and still 
exists. The road was completed in 1845. Burr's map also shows roads from 
Mount Barker to Strathalbyn through Macclesfield, and south-west along the 
range to Yankalilla. 
The third road was in use by 1841 and followed the easiest route, from 
Adelaide to Murray Pass (Gawler), through the Barossa Valley to Lyndoch and 
Nuriootpa, and then across the range to the Murray at Moorundee. 
Burr's map shows additional roads of which the more important are from 
Gawler north through Hamley Bridge, Rhynie, and Clare; from Wellington 
along the Coorong to the south-east; from Adelaide through the Coromandel 
Valley and Clarendon to Meadows; and from Victor Harbour to YankaUUa and 
separately to Rapid Bay. Further roads, shown in 1855 in a map by Higginson 
and Painter, include a direct road from Mount Barker to Wellington; a road 
following the course of the Murray to the east; and from Adelaide through Port 
Augusta to Port Lincoln. 
Australia's first public railway, from Goolwa to Port Elliot, was opened in 
May 1854 to serve the Murray River trade. It was horsedrawn and operated at 
a nominal speed of 12 kmph. The harbour at Port Elliot was unsafe, and in 
1864 the Une was extended to Victor Harbour and to Strathalbyn in 1869. It 
continued to operate until 1884 when a direct link from Adelaide to Goolwa 
was formed. 
In February 1850 the government authorized the private Adelaide City and 
Port Railway Company to build a line to Port Adelaide. The government took 
over the work in 1851 and completed it in April 1856. The gauge was fixed at 
1.6 m, largely because it was believed that New South Wales was building to 
that gauge; Isambard Kingdom Brunei was consulting engineer. 
Gawler was connected by rail to Adelaide in 1857 and this line was extended 
to Kapunda in 1860 to serve the copper mine. For the same reason the Main 
Northern Line, as it was called, was built from Roseworthy to Burra in 1870, 
and both were linked to Port Adelaide by the direct route from Dry Creek in 
1868. In 1878 the Kapunda line was extended to Morgan on the Murray, or 
North West Bend as it was then called, and from that time Murray River traffic 
was effectively diverted from Victor Harbour and the southern ports. 
From 1875, the development of the South AustraUan railways was com-
plicated by the adoption of a second gauge, of 1.07 m, for reasons of economy. 
The first lines (including the line to Kapunda) had been built on Brunei's Great 
Western system, with rails laid on longitudinal timbers. These twisted in the 
sun and caused troubles with riding comfort and maintenance. For the Burra 
extension, the government "determined to limit the cost of construction to 
£5,500 per mUe, including station buUdings and equipment", and this was 
achieved. 
The first sections of 1.07-m railway were from Port Wakefield through 
Balaklava to Hoyleton, 1870; Port Pirie to Crystal Brook, 1875; Kingston to 
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Naracoorte, 1876; and Port Augusta to Quorn, 1879. These were aU indepen-
dent lines running to ports, but it was not long before they met up with the 
1.6-m gauge. The Port Wakefield or Midland system was extended to Moonta 
in 1878; to Blyth in 1876, and Gladstone in 1894; from Balaklava to Blyth in 
1876, and Gladstone in 1894; from Balaklava to Hamley Bridge in 1880; and 
from Kadina to Snowton in 1879 and Brinkworth in 1894. The line from Port 
Pirie was extended to Gladstone in 1876, Peterborough in 1881, and the New 
South Wales border in 1887. Peterborough was joined to Port Augusta 
through Quorn in 1882, and to Burra in 1881. 
Meanwhile the 1.6-m southern system was expanded to reach Bordertown 
and the Victorian border in 1886. The link from Naracoorte to Wolseley on the 
Bordertown line was completed in 1883, and Mount Gambler connected in 
1887. 
In the nineteenth century expansion to the north was one of the dreams of 
successive South Australian governments. In July 1863 Great Britain placed 
the Northern Territory under the temporary control of South Australia, and in 
1864 Finnis was sent by ship from Adelaide to establish a settlement at the 
mouth of the Adelaide River. Goyder surveyed a township called Palmerston 
at Port Darwin in 1869, and the unsuccessful Adelaide River settlement was 
relocated there. Earlier attempts at settlement had been made in 1824, 1827, 
and 1838. 
The possibility of a railway north from Port Augusta was raised in 1860. The 
private Great Northern Railway Company of South Australia sent Patterson in 
1870 to survey a line and he chose a route along the so-called Western Plains to 
Government Gums, or Farina. He could see no prospect of the railway paying 
its way and said that rather than bridging the desert, "the railway will have its 
terminus at the beginning of the desert". Nevertheless, the government took 
over the project and in 1879 opened the line to Quorn, and then in 1882 to 
Farina. This passed to the east of the Flinders Ranges through the Pichi Richi 
Pass to Quorn, and then back again to the western side north of Hawker. It 
was extended to Hergott Springs (Marree) in 1884 and then in three stages to 
Oodnadatta by 1891. Although officially called the Great Northern Railway, it 
was referred to by Patterson as "the Port Augusta and Port Darwin railway, 
destined to connect the Indian Ocean with the Southern Ocean". It was never 
completed, but in 1888 the North Australian Railway was opened from 
Darwin to Burrundie and extended to Pine Creek in 1889. Many years later, in 
1911, the Oodnadatta railway was sold to the Commonwealth and renamed 
the Central Australian Railway. It was extended to Alice Springs in 1929. The 
Northern Australian Railway was pushed south to EmUngalan on the north 
bank of the Katherine River in 1917, and then to Mataranka in 1928 and 
Birdum in 1929, leaving a gap of 1,440 km from there to Alice Springs. All of 
these lines were in the 1.07-m gauge. 
The broad gauge line provided a direct link to Melbourne in 1887. Since 
1879, there had been the connection from Adelaide by broad gauge to Terowie 
and then by narrow gauge through Peterborough and Quorn to Port Augusta. 
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One of the conditions of Federation was that a railway should be built from 
Perth to the eastern states. This was commenced in 1913 and completed in 
1917. It was in standard gauge; there were now three railway gauges in South 
AustraUa, and two operators, the Commonwealth and South Australian 
Railways. 
Many of the lines have since been reconstructed; wide gauge is used for all 
railways south of the Port Pirie-Peterborough-Broken HiU line, with narrow 
gauge only to the north of Gladstone and Peterborough, and in the Eyre 
Peninsula. 
Road Bridges 
Although the arrangement of streets in the City of Adelaide and in North 
Adelaide closely follows the original plan drawn by Light in 1837, the inter-
connecting roads across the Torrens differ. Light showed three crossing -
north of the present Victoria Street; at about the site of the university foot-
bridge; and south-west of the western extremity of Strangway Street, between 
the present railway bridge and Hindmarsh Bridge on Port Road. 
The oldest bridge was built near the first site in 1837 by a settler named John 
Barton Hack. It was of light construction and may have been intended as a 
temporary bridge. It was replaced in 1839 by the first City Bridge, erected 
under the supervision of Alfred Hardy, the town surveyor, but this survived 
only until 1844 when it was washed away by floods. Governor Grey sponsored 
a competition for a new bridge located a little further west, in line with 
Morphett Street. This was damaged during construction and never placed in 
service. According to one report, a decision was made to blow up the remains 
in October 1847, but it is not certain that this actually happened. 
In 1851, steps were again taken to replace the bridge, this time on the Une of 
King William Road, and a bridge with a single 30.5-m span was opened in 
1856. It had bowstring trusses of wrought iron and was built by Bennet Hays, 
the government architect. This in turn was replaced by a single-span metal 
girder bridge in 1877, and the present bridge in 1931. 
At the second site. Lieutenant Frome built a timber bridge in 1842. This 
again had a short Ufe, and was washed away by flood in 1847. A second bridge 
was buiU about 1859, and replaced in 1879 by the present Albert Bridge on 
Frome Road. 
The third site may have been the location for the Thebarton Bridge, built in 
1844 by an innkeeper named Wilkins. This survived at least untU 1851 for at that 
time the road commissioners reported that "the only bridges which had been 
hitherto known to resist the floods in the Torrens were the insignificant Wilkin's 
bridge at Thebarton and the Company's Bridge (designed by Mr Prescott) - both 
of wood". The latter was a bridge in Hackney Road, buiU in 1839, but which 
finally succumbed to flood waters about 1852. It was replaced by a timber truss 
bridge with three 15.6-m spans in 1855, and then by the present metal arch in 
1885. 
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A fifth city site is at Morphett Street. Here, after the abortive efforts of 
1844-47, the two-span, metal girder Victoria Bridge was opened in 1870 but 
has since been replaced. 
There were, of course, other early bridges; for example, across the Para 
River on the Gawler road, and over the Onkaparinga River at Hahndorf, and 
probably also on the coast road south to Willunga. The oldest existing bridge is 
beUeved to be the smaU, 3.4-m span stone arch at Inglewood (fig. 98), 1863. 
This lies on the Adelaide to Gumeracha road and was opened at the same as 
the adjacent, deep Breakneck Hill Cutting. 
Three stone arch bridges are beUeved to date from 1866. A beautiful little 
bridge (fig. 99) crosses BrownhUl Creek on Taylors Road in Mitcham, a south 
Adelaide suburb. A little further south is the 12.3-m span Horner's Bridge, in 
Coromandel Parade (fig. 100). This carries an inscription which names the 
Fig. 98 South Australia's oldest existing 
bridge, 1863, at Inglewood. 
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Fig. 99 Bridge over Brownhill Creek, 
Mitcham, 1866. 
builders, Nathaniel Horner and S. Saunders, and quotes the completion date. 
May 1866. 
Jensen states that "at Bull's Creek two bridges were opened on the Une of the 
road by the Governor, Sir Dominic Daly, in March 1866". One of these is 
almost certainly Mayfield Bridge on the Blackwood-Goolwa road, 1.5 km 
south of Ashbourne. Just north of Ashbourne, at the Strathalbyn turn-off is a 
finely proportioned little bridge (fig. 101). It crosses a tributary of Bulls Creek 
and so may not be the second of the bridges referred to in the above quotation, 
but there is a strong probability that it was bulk about the same time. 
HaUett's Bridge, 1867, is on the Main South Road crossing the Field River at 
O'Halloran HiU. It was named after Alfred Hallett, chairman of the Central 
Road Board, who also gave his name to the stream, originally called Hallett 
Creek. The opening was an occasion for celebration, and has been described 
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by Stacy: "Miss Janet Smith . . . who had been born within a very short 
distance of the site of the bridge . . broke a bottle of wine on one of the 
parapets in a 'most graceful manner' and pronounced 'in the name of the Great 
Architect of the Universe, I declare this bridge complete . . .'." 
An unusual three-span arch, built in 1869, crosses Ross Creek at Kapunda; it 
is located south-west of the town and may be found by following Kidman 
Street from the main Adelaide Road. Its central 5.5-m span is flanked by two 
smaller 2.8-m spans. The three arches are roughly semicircular, and spring 
from the same level. As a result the crowns of the side spans are set low in the 
rough masonry spandrel walls. 
Vale Gully or Snake Gully bridge crosses Little Para River upstream of Little 
Para Reservoir on One Tree Hill Road. It has a span of 6.1 m and was opened 
in February 1874. The beautiful mine outlet at Burra (fig. 102) is only partly a 
Fig. 100 Homer's Bridge in Coromandel 
Valley was built by Homer and Saunders in 
1866. 
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Fig. 101 Bridge north of Ashbourne, at the 
Strathalbyn tumoff, possibly dating from 1866. 
bridge, as the vault provides direct access to a mine shaft. Although undated, it 
is quite old, and is located centrally on the main road connecting the two 
halves of Burra. 
Timber arch bridges have been used in most Australian states, but as far as is 
known the only surviving examples are in South Australia. Thomas has listed 
ten major bridges: over the Light River at Kapunda, 1856; Torrens River at 
Paradise, 1857; Onkaparinga River at Stanley, 1857; Angas River at 
Strathalbyn, 1857; Torrens River at Gumeracha, 1858; Onkaparinga River at 
Clarendon, 1858; Gawler River at Virginia, 1858; Finnis River at Ashbourne, 
1866; Burra Creek at Redruth, 1861; and the Gawler River at Angle Vale, 1876. 
Of these bridges, the one at Angle Vale, west of Gawler (figs. 103, 104) still 
stands. The relative popularity of these bridges in early Australian bridge con-
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struction, and the unique position held by the Angle Vale bridge as the only 
true surviving example, means that it is of particular importance. It has four 
arch ribs, spanning 25.9 m, with the outer ribs composed of vertical planks 
bolted together, with a covering piece at the top. The original specification of 
the Clarendon Bridge reads as follows: 
The arches are composed of four laminated ribs of 80 ft [24.4 m] span and versed 
sine of 12 ft [3.7 m]. There are 12 layers of the very best red deal planks each IVi in 
[64 mm] thick, dressed and bedded in boiling hot pitch, tar and strong brown paper; 
each rib is trenailed [with wooden pegs] at every four feet [1.2 m] and bolted with 
two strong iron bolts and coupling-straps at intervals of five feet [1.5 m] apart. The 
ribs are to be 2 ft 6 in [0.76 m] deep by 1 ft 6 in [0.46 m] wide and their ends bedded 
in patent felt and tar in cast iron butting shoes firmly set into the stone abutments. 
Another bridge, not included in Thomas's list is Sunny HiU Bridge, over the 
Fig. 102 The beautiful mine outlet beneath 
the main road at Burra. 
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Fig. 103 General view of laminated timber 
arch at Angle Vale, near Gawler, 1876. Apart 
from the flooded Sunny Hill Bridge in 
Millbook Reservoir, this appears to be the only 
surviving Australian example of the type. 
Chain of Ponds east of Inglewood, with a single 18.3-m span. This was built in 
1863 but was covered by the waters of Millbrook Reservoir between 1914 and 
1916. It still stands and can be seen when the water level is low. Drawings 
made of the bridge in 1890 show four arch ribs, with the outer ribs composed 
of three vertical planks, and the inner by six horizontal planks. A smaUer, 
somewhat different, 12.2-m span timber arch is at Currency Creek and was 
built in 1873. In this case, the cross section of each rib is formed by three 
pieces of timber. These are straight - the outer pieces are in five segments; the 
inner piece follows a different profUe, with joints that are staggered with 
respect to the outer pieces, giving an impression that the ribs are formed of 
only two widely spaced timbers. 
Of the early timber girders. South Australia has only one which stiU remains, 
dating from about 1889. This is the Glen GUUan Bridge which crosses Victoria 
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Creek 3 km east of Williamstown. A small bridge, it has a 6-m span and timber 
crib abutments. Much of the original red gum timber is still in good condition. 
There is also an understrutted timber girder over the Somme River, 3 km east 
of Kyneton on the Sedan road. Opened in 1911, it has two 9.1-m spans. 
The cable-stayed girder bridge is commonly stated to be a modern invention. 
It is, however, a natural device to increase the strength of a girder or truss by 
cables proceeding from a tower to intermediate points of the span, and for this 
reason it is to be expected that old cable-stayed bridges may be found. There 
was an interesting design proposal, prepared about 1891, for a cable-stayed 
bridge at Hamley Bridge, with spans of 15.2, 30.5, 30.5, and 15.2 m. The 
towers were of timber, with chains as cables. Unfortunately it was never built. 
The oldest and most important metal truss bridge in South Australia is at 
Murray Bridge (fig. 105), opened on 26 March 1879. The bridge was fabricated 
Fig. 104 Detail of bridge at Angle Vale. 
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Fig. 105 Original Murray Bridge, 1879. in Wales, and shipped to Adelaide in 1868 where it remained for five years 
while a debate was settled whether to build the bridge at Murray Bridge, as 
originally planned; to move the bridge site to Wellington; or to defer construc-
tion of a bridge over the Murray and use the spans elsewhere. This was finally 
resolved and construction commenced in November 1873. Although originally 
planned as a road bridge, a decision was made in 1874 that it should also carry 
a railway line, and it was used as a combined road and rail bridge from 1886 to 
1925, when it reverted to its original function, with a 6.3-m road and a 1.0-m 
footpath. The main spans are 35.9, 37.0, 38.9, 37.0, and 35.9 m, carried on 
through Warren trusses. There are, in addition, twenty-three, 18.3-m lattice 
truss approaches across the swamps on the eastern side. The main trusses have 
unusual, multiple plate, pin-jointed lower chords, and a buckle plate deck. 
The use of metal bowstring trusses is a characteristic feature of South 
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Australian design. Five of these bridges still stand; of these, four were opened in 
1879, and the fifth in 1880. The 1879 bridges are Kooringa Bridge at Burra with 
two 18.3-m spans (see sketch at the beginning of the chapter); Redruth Bridge, 
also at Burra, one 23.3-m span; Merriton Bridge over the Broughton River, with 
spans 16.2 and 23.9 m; and Undalya Bridge over Pine Creek, one 38.1-m span. 
The first three of these are very similar. Undalya Bridge (fig. 106) is the biggest of 
the five. The cross girders are underslung, and there is a cross frame at midspan, 
with heavy verticals in the same region to brace the upper chords. The last of the 
five, Dunn's Bridge over the Wakefield River at Balaklava, was opened in 1880. 
It has a single 25.2-m span and differs from the others in that the cross girders 
rest on the lower chords. 
The bridges at CaUington, 1890 (fig. 107) and Hamley Bridge, 1892 (fig. 108) 
are very similar. In both cases the spans are 13.2 m, and the truss geometries 
Fig. 106 Bowstring truss over Pine Creek at 
Undalya, 38.1-m span, 1879. 
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Fig. 107 Erskine Bridge across the Bremer 
River at Callington, 1890. 
are identical — Callington with two spans, and Hamley Bridge with five. The 
original decking consisted of corrugated longitudinal troughing on cross 
girders which framed into the verticals. The detailing of the bridge over the 
Broughton River at Redhill, 1891 is quite different. The designer was con-
cerned to provide lateral support to the upper chord, and has done this by 
using double verticals, rigidly connected to the underslung cross girders, and 
additional lateral braces at the ends, and at the one-third points. The bridge has 
two 14.2-m simply supported spans and is located opposite the picturesque 
stone Eureka Hotel. 
The combined road and raU bridge over the Murray River at Paringa is 
relatively modern, 1927. It has three 37.3-m through Pratt spans, one 22.5-m 
lift span, and plate-girder approaches. 
As mentioned earlier, the present Albert Bridge (fig. 109) in Frome Road, 
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Adelaide, is the third bridge at the site, the previous bridges being built in 1842 
and 1859. It was opened in 1879 on the occasion of the visit of Prince Albert to 
South Australia and was designed by John Grainger, who was also responsible 
for the swing bridge at Sale in 1883, and Princes Bridge, 1888, in Victoria. The 
spans of the Albert metal girders are 9.1, 18.3, and 9.1 m. The end spans are 
said to cantilever from the central span without relying on support at the 
abutments. If this is so, the design is quite unusual, as is the decorative 
painting which was used to good effect in many English bridges of the period. 
Hindmarsh Bridge, 1880, which crosses the Torrens River further downstream 
on Port Road, has identical spans, but is more conventional, with constant-
depth, simply supported girders. 
McCarthy's crossing bridge, 1890, across the Light River, 3 km south of 
Kapunda, is another old plate girder. It is continuous over three 18.1-m spans 
Fig. 108 The road bridge at Hamley Bridge, 
1892, is similar to that at Callington. 
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Fig. 109 Albert Bridge, Adelaide, 1879, 
photographed during deck reconstruction. 
and has two other points of interest - the deck is at the middepth; and the 
girders have some diagonal stiffeners. AyUffe's Bridge, 1890, which crosses the 
Light River further downstream, on the Main North Road at Linwood is of the 
same type, and has four 18.8-m spans. Near Gawler, the Main North Road 
crosses the North Para River by Willaston Bridge, 1889. This is a deck-type 
plate-girder bridge, with three simply supported 19.4-m spans. 
The arch form appears in all materials - timber, metal, and concrete - in 
South Australian bridge construction. The bowstring truss described previous-
ly is a form of arch; in addition there are three other metal arches - the Second 
Company's Bridge, the Gumeracha bridge, and Redbanks Bridge. 
The Second Company's Bridge (fig. 110) derives its name from the South 
AustraUan Company, which in 1839 commissioned the first bridge at the site 
to provide access to its flour miU at Hackney. This was caUed Prescott's Bridge 
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after its builder; its replacement, built in 1855, was the First Company's 
Bridge; and the present bridge, opened in 1885, the New or Second Company's 
Bridge. It is a two-pinned, trussed arch with a span of 37.7 m, and carries a 
plaque, "Hackney bridge, erected 1885 by Central Road Board, designed by J. 
Morris C.E., Contractor J. Hooker". It has a new concrete deck, provided in 
1936. Its location is in Hackney Road, Adelaide, across the Torrens River. 
The Gumeracha bridge (fig. I l l ) also crosses the Torrens River, in a superb 
setting, some 25 km upstream from Adelaide, 6 km west of Gumeracha. Built 
in 1887, it is a three-pinned arch, with a span of 29.9 m and a rise of 4.0 m. The 
3.5-m roadway is supported on a timber deck. The third metal arch is 
Redbanks Bridge, 1913, across the Light River 5 km east of Mallala on the 
Wasleys road. 
The only suspension bridge standing in South Australia is the Severn Street 
Fig. 110 Second Company's Bridge, Hackney 
Road, Hackney, 1885. 
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Fig. I l l Gumeracha bridge over the Torrens 
River, 1887, is a three-pinned arch. 
footbridge in Gilberton, Adelaide built about 1920 with a span of 48.5 m across 
the Torrens River. There were, however, earlier bridges. For example, Jensen 
has a drawing of a suspension bridge over the Bremer River near Kanmantoo, 
1860; and another private footbridge in the grounds of Princess Royal, at 
Burra. None of these are substantial. 
The footbridge over the Angas River at Strathalbyn is a concrete arch dating 
from 1914, with three spans, 7.9, 22.6, and 7.9 m, of which the central has a 
characteristic pointed profile. It is situated in the beautiful Strathalbyn gardens. 
Between 1914 and 1918, four concrete arch bridges were built on a principle 
whereby light framed steel arches were first thrown across the span, used to 
support formwork and the fresh concrete, and then finally as reinforcement. 
The oldest, across Angas Creek at Birdwood, 1914, has a single span of 15.2 m, 
Hoad's Bridge (fig. 112) and Union Bridge, each with a span of about 27.4 m. 
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were built in 1915 on Gorge Road over the Torrens River at Cudlee Creek. The 
fourth is across the Onkaparinga River at Clarendon, 1918, and has a 22.6-m 
span. Apart from the variation in span, there are other differences among these 
bridges — Hoad's and Clarendon bridges are elliptical and the Birdwood 
bridge has arches that are in the form of solid walls. 
The inclined leg-frame bridge is not a true arch, although its action is 
somewhat similar. Three old examples are the Big Gorge Bridge, Yankalilla, 
1919, with a 14.9-m span; across Mosquito Creek south of Hynam, near the 
Victorian border, 1919, 19.8-m span; and the North Gumeracha bridge over 
the Torrens, 1920, 22.9 m. 
The Big Gorge Bridge replaces an earUer timber bridge built in 1860, and in-
corporates masonry from that bridge in its abutments. Stacy records that in 
1844 Angas travelled to Cape Jervis from YankaUUa along a road through the 
Big Gorge. Following the early surveys, there was a need for a coastal route. 
Fig. 112 Hoad's Bridge, Cudlee Creek, 1915. 
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and this was followed by Angas. In 1857, the route was resurveyed by 
Hargraves, and another line adopted, entering the coastal range through the 
Little Gorge, further south. The road passed the entrance to the Big Gorge 
across the predecessor of the present bridge. 
Adelaide Bridge is relatively modern, 1926, with three concrete arch spans 
of 11.6, 18.2, and 11.6 m. It carries a 21.9-m roadway and two 2.4-m paths, and 
has plaques commemorating the early bridges at the site. 
The only old concrete girder road bridge that has been noted in South 
Australia is Hack's Bridge, 1918, across the Onkaparinga River about one 
kilometre south of Mylor. Its spans are 8.8, 20.1, and 8.8 m, the central span 
being very large for the period. It replaced a previous 1874 timber arch bridge, 
and incorporates the old stone piers and abutments. 
Railway Bridges (including the Northern Territory) 
The oldest existing railway bridges in South Australia appear to be on the line 
from Roseworthy to Burra, completed in 1870. One is a small plate-girder 
across Burra Creek with original concrete piles and later steel trestles. In its 
original form it had four 12.7-m spans but these have now been subdivided. 
There is little unusual about the bridge, except perhaps the use of cross girders 
to support the deck. There are another three original bridges - two small 
bridges 2 km north of Manoora, and 2 km south of Burra, and a single 19.4-m 
span plate-girder bridge across the Gilbert River near Giles Corner. 
The use of small metal girder spans is characteristic of the early South 
Australian railways and quite a few examples still exist. There are three on the 
Naracoorte to Kingston line of 1876; an 1878 rolled joist bridge with eight 
6.1-m spans over the Wakefield River, north-east of Port Wakefield; and three 
plate girder bridges of the same date on the Roseworthy to Robertstown line. 
However, the most interesting early metal girder bridges are on the 1.07-m 
gauge railways, particularly in the vicinity of Port Augusta, and to the north. 
The Woolshed Flat bridge (fig. 113) crosses Waukarie Creek in the Pichi Richi 
Pass through the Flinders Ranges, between Port Augusta and Quorn. It was 
built in 1879 as part of the first section of the Great Northern Railway. For 
many years this was one of the most strategic links of the Australian railways, 
for it lay both on the line from Port Augusta to Alice Springs, and on the 
original transcontinental connection from Perth to the east. It remained in ser-
vice as part of the main line railways until 1969, and is now used by the private 
Pichi Richi railway which operates steam trains from Woolshed Flat to Quorn. 
The five 12.2-m wrought-iron spans are conventional enough, but the 
braced, cast-iron piers are quite unusual. At their base they are founded on 
screw-piles, which are screwed, auger-Uke, into the stream bed. The bridge is 
in the foothills of the Flinders Ranges, in a scenic and historical setting. 
There are three other smaU metal girder bridges on the Pichi Richi railway, 
at SaUia and the S Bend, where the railway crosses the main road, and French's 
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Bridge across a minor road. Towards StirUng North is Smoker's Bridge, with 
five 6.1-m spans, and there are some concrete culverts, for example at Saltia, 
that are notable for this early use of the material. 
The nearby Peterborough-Quorn line also contains some substantial metal 
girder bridges. Black Rock bridge, 1881, 2 km south of Black Rock station, 
20 km north of Peterborough, is a low-level bridge remarkable for its length - it 
has sixty-six spans, each of the order of 5 m in length. The piers consist of twin 
cast-iron cyUnders braced by double diagonal rods. Further north is the bridge 
over Willochra Creek at Bruce, 1882, with seventeen plate girder spans, each 
about 12 m. 
But it is to the north of Quorn, on the line to Alice Springs, that there was the 
most remarkable series of bridges. The route of this line was chosen partly for 
political reasons, and partly because it was hoped that the land around Lake 
Fig. 113 Bridge at Woolshed Flat, 1879, in 
the Pichi Richi Pass through the Flinders 
Ranges, between Port Augusta and Quorn. 
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Torrens would be suitable for grazing. From the engineering point of view the 
route could scarcely have been worse. For most of the time the country was 
extremely dry, and traffic was often delayed by wind-blown drifts of sand 
which blocked the line; at other times there were extreme floods, which 
required substantial crossings, and which caused much damage. One of the 
references has a photograph of a plate girder that was washed away at Hookina 
Creek, its web pierced by part of a tree, passing completely through the girder 
and protruding some two or three metres on the other side. 
The most impressive crossing is at Algebuckina, but this is a truss bridge and 
will be discussed later. The longest plate-girder crossing was across Stuarts 
Creek at Curdimurka, 1889, with seven 12.7 and fifty 6.9-m spans, totalling 
433 m. Other major crossings were across Poole Creek, Gregory Creek, 
Edwards Creek, Bungadillina Creek, Ockendon Creek, North Creek, and 
Stony Creek. The first four went into use in 1889, and the last three in 1891. 
The longest of these were at Gregory Creek, 5 km west of Bopeechee, with fif-
teen 12.7-m spans; Edwards Creek, sixteen 12.7-m spans; and at Stony Creek, 
south of Oodnadatta, with thirty-four 6.9-m spans and another two at 6.4 m. A 
glance at a map shows that three of the bridges lie to the south of Lake Eyre, 
and the remaining six to the north-west, in the region south from Oodnadatta. 
There was also a bridge across the Finke River on this line in the Northern Ter-
ritory, but this was washed away. The old Ghan railway, as it is now called, 
has been replaced by the Tarcoola to Alice Springs line, and the track is being 
taken up. Algebuckina bridge has been placed on the Register of the National 
Estate and will be preserved but the future of the other bridges is not known. 
South of Port Augusta at Laura is Pine Creek Bridge (fig. 114) with sixteen 
4.6-m spans. This was built in 1884 and also carries a single 1.07-m track. The 
metal trestles are characteristic of many South Australian bridges of the period 
in this area; there are similar but higher trestles, for example, at Stuarts Creek. 
There are other metal girder bridges dating from the 1880s in the region 
south of Adelaide, including the Onkaparinga River at Strathalbyn, 
Blackswamp River or Tookayerta Creek, and Currency Creek. There were also 
two large curved viaducts at Nairne, with steel trestles and girders. 
A later bridge that deserves mention because of its length is the Port 
Adelaide Viaduct, built in 1916 with eighty-three spans of about 7 m each. The 
steel trestle bridge over the Light River at Hamley Bridge is modern, but near-
by can be seen the stone abutments of the old 1869 bridge. 
One of the oldest existing railway truss bridges in South Australia is the so-
called Lattice Bridge on the Pichi Richi railway, 1879 (fig. 115), about a 
kUometre south of Woolshed Flat. The original structure had three 18.3-m 
spans between framed, cast-iron piersr similar to those on the Woolshed Flat 
girder bridge. Additional timber props have been inserted, near the abutments 
and at the centres of the spans, and these carry heavy longitudinal supports, 
with crosspieces beneath the original trusses. 
The bridge across Neales Creek at Algebuckina, 1891, still stands and has 
nineteen 30.9-m truss spans. It is difficult to conceive the need for such a 
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major bridge in the middle of a desert, but experience showed that 
Algebuckina was one of the few crossings to be adequate in periods of heavy 
rain. The main trusses are half-through lattices with cross girders resting on 
the lower chords and protruding sufficiently at each end to aUow diagonal 
braces to the upper chords. The truss depth is 4.0 m overaU and the truss spac-
ing 4.8 m. The bridge carries a single, 1.07-m gauge track. The piers each have 
two cast-iron cylinders, one under each truss, braced by diagonal rods. 
In Adelaide there is an old bowstring truss carrying two 1.6-m tracks across 
the Torrens River with a single, clear span of 34.8 m. This bridge was first put 
into service in May 1876 on the adjacent tracks, and then moved transversely 
to this location in 1909. It was the second bridge at the original site, the first 
being built in 1856. 
The original bridge across the Finnis River on the line from Strathalbyn to 
Fig. 114 Pine Creek Bridge at Laura, 1884. 
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Fig. 115 Lattice Bridge near Woolshed Flat, 
Pichi Richi Pass, 1879. mM^%. 'W^ 
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Goolwa was replaced in 1925. The earlier 1869 bridge had three wrought-iron 
girder spans on stone piers and abutments which still stand. The largest 
railway bridge still in use in South Australia is the new bridge at Murray 
Bridge, completed in 1925. It has two parallel chord Pratt trusses of 56.4-m 
span, and a longer Pratt truss with a curved upper chord, 73.2 m in span. 
There are also extensive approaches on the eastern side, with eighteen deck-
type plate girders, each 21.3 m in span. It carries a single 1.6-m track. 
It is now appropriate to refer to three large metal bridges built in the Nor-
thern Teritory as part of the North Australian Railway. The Adelaide River 
bridge was opened in 1889, two years before the bridge at Algebuckina, which 
it greatly resembles. Its drawings were signed by H.C. Mais, engineer-in-chief 
of the South Australian Railways in August 1885 and show five half-through 
lattice trusses, with spans of 30.1, three at 30.9, and 30.1 m. The other later 
Fig. 116 Railway arch at Watsons Gap, 
1905. 
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Fig. 117 Concrete girder railway bridge 
across the Hindmarsh River at Victor 
Harbour, c.1907. 
bridges are at the Fergusson and Katherine Rivers. The Fergusson River bridge 
at Pine Creek, 1917, has deck-type girders with spans of 18.3, three at 30.5, 
and 18.3 m. In the 1928 Katherine River bridge the girders are half-through, 
and there are seven 30.5-m spans. 
South AustraUa, with Queensland, is unusual for the use of concrete in 
railway bridges. In both cases, these bridges show a considerable variation in 
structural form. South Australia has six, described here in chronogical order. 
The first is the very plain arch at Watsons Gap (fig. 116) between Goolwa 
and Victor Harbour, built in 1905 to a design by Moncrieffe. The arch form is 
three-centred, with a span of 9.8 m. 
The second is a concrete girder bridge over the Hindmarsh River at Victor 
Harbour (fig. 117). The actual construction date is not known, but the original 
drawings are dated 1907. The girders are continuous over spans of 8.8, three at 
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9.2, and 8.8 m, and carry a single track. The use of continuity and the decora-
tion at the piers are noticeable. Another concrete girder bridge crosses Salt 
Creek at Pallamanna, and was opened in 1918. The detailing is quite unusual, 
with haunches from the girders going down to the pier tops, and decorated 
panels in front of the girders at the piers. It has four 8.3-m spans and is on the 
Monarto South to Cambrai line. A further 25 km north, across Millendella 
Creek at Millendella is another concrete girder bridge with four 8.3-m spans, 
also built in 1918. These bridges were also designed by Moncrieffe. 
A fifth Moncrieffe bridge, opened in 1919, is at Reedy Creek, Summerfield 
(fig. 118). It is quite different from the bridges described previously, and has 
five 12.1-m spans. The adoption of concrete even for the escapes is interesting, 
and is an indication of the confidence that was already being shown in the 
material by the designer. The last of these bridges is across the Broughton 
Fig. 118 Bridge over Reedy Creek at 
Summerfield, 1919. 
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Fig. 119 Broughton River bridge, 2 km south 
of Spalding, 1919. 
River at Spalding (fig. 119), and was built in 1919 with five 16.3-m spans. It has 
certain resemblances to the Summerfield bridge - for example, the inset, tex-
tured spandrels, and the use of concrete escapes - but the detailing is quite 
different, with semicircular arch ribs and escapes. The bridge was built by J. 
Dixon, who was also contractor for the bridges on the Cambrai line. 
The evolution in the appearance of the three arch bridges is noticeable - no 
reUef at Watsons Gap, some reUef at Summerfield, and conscious reUef given 
at Spalding with a protruding moulding at the top of the arch ribs. 
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Queensland's first settlement and oldest port was at Brisbane. Although Cook 
sailed up the coast in 1770 and named "Morton" Bay, his "Morton" Bay was the 
shallow bight east of Moreton Island, between Point Lookout and Cape 
Moreton. The first man to enter the bay hidden behind the islands was 
FUnders in the Norfolk in July 1799. He was followed in 1823 by John Oxley 
who found the shipwrecked, ticket-of-leave convicts. Pamphlet and Finnegan, 
on Bribie Island, and was led by Finnegan to the Brisbane River. 
On his first visit, Oxley ascended the North Pine River to the vicinity of 
Petrie, and then the Brisbane to Goodna. He was at the time surveyor general 
of lands for New South Wales, and had been sent north by Governor Brisbane 
to assess Port Curtis (Gladstone), Moreton Bay, and Port Bowen as possible 
sites for convict settlements. Following his report. Governor Brisbane decided 
to establish a settlement at Moreton Bay and sent Lieutenant Miller in 1824 
with Oxley and Cunningham (the king's botanist) and a party of fourteen 
soldiers and thirty convicts. They landed first at Redcliffe in September, and 
then moved to the present site of Brisbane about May 1825. Brisbane remained a 
penal colony until 1842; Miller's instructions stated that "none but Government 
vessels are to be permitted to hold intercourse with your establishment", and it 
was forbidden to approach within fifty miles of the settlement without a permit. 
Of the early, convict-built buildings in Brisbane only two remain - the Com-
missariat Store (1829), and the WindmiU or Observatory (1827). 
The store, which lies between William Street and the river, forms a conve-
nient reference point for the old town. Below the store was a wharf, and a road 
which foUowed the present Queen's Wharf Road to a point at about the nor-
Typical timber railway bridge, 1881, at 
Chinaman's Creek, south of Maryborough 
(based on an original photograph, courtesy J. 
Macrossan). 
QUEENSLAND 
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them end of Victoria Bridge. From there a road ran to the north-east, roughly 
along Queen Street, almost to Edward Street. The commandant's cottage, and 
some other dwellings, lay behind the store in William Street. A large stone 
buUding to house the convicts was in the block presently surrounded by 
Queen, Albert, Adelaide, and George streets. Opposite these barracks was a 
road, not following any existing street, which ran diagonally down into the 
Botanical Gardens, and to a wharf called the Stone Wharf a little upstream of 
the bottom end of Edward Street. 
Fresh water for the settlement was provided by Wheat Creek, which rose in 
the present Roma Street railway yards, and ran roughly down Adelaide Street 
to Creek Street, and then south-east to the river. This stream is now carried by 
a drain, and its discharge can still be seen opposite the foot of Creek Street. 
From the rear of the prisoners' barracks a road crossed the creek and then 
wound up to the MiU, with a branch to Kangaroo Point, the name originally 
given to a minor point where the Customs House now stands. 
The first explorations were of Moreton Bay and the Brisbane River; Oxley 
and Cunningham reached a point below Lake Manchester in 1824, and 
Lockyer penetrated above the junction of the Stanley in 1825. However the 
journey that had most significance for the future was that by Allan Cunn-
ingham in 1827. Travelling from the Hunter Valley, he discovered the Darling 
Downs and located a gap through the range to the east. Coincidentally, at the 
same time, Logan, the third commandant of the settlement, was only some 
30 km away to the north-east, at Mount French. After discovering the Logan 
River in 1826, he had on this journey travelled from Ipswich to Mount Barney, 
returning down the Albert River. The following year, 1828, Cunningham, in 
company with Logan and another botanist named Eraser, travelled through 
the Beaudesert area and discovered the gap into New South Wales now 
followed by the Mount Lindesay Highway. Logan and Eraser returned to 
Brisbane, while Cunningham set out again and entered Cunningham's Gap 
from the east in August, 1828. 
Road and Railway Development 
The earliest of Queensland's roads were in the vicinity of Brisbane. MUler's 
instructions required him to select a site which not only provided fresh water, 
but also "300 acres of arable land". The Botanical Gardens were laid out 
initially by Eraser in 1828 and were used also to grow vegetables. The Wind-
miU was built in 1827 to grind wheat, grown around the mouth of Wheat 
Creek, on the present Kangaroo Point, and in New Farm, and by 1829 there 
was also cleared land over the river opposite the Commissariat Store. In 1829, 
Logan commenced a new "Agricultural Establishment" at Eagle Farm on the 
site of the present airport, close to Eagle Farm railway station. This was reached 
by a road which branched off the road from the barracks to the mill, on the 
north side of Wheat Creek. It commenced at about the junction of Ann and 
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Albert streets, proceeding close to the river near the Customs House, then 
along Queen and Ann streets to about Kemp Place, roughly down Brunswick 
Street, across New Farm to a point opposite Norman Creek, and then down the 
river bank to Eagle Farm. 
About 1835 the city end of this route was modified by the construction of 
another bridge over Wheat Creek. There were now two - the first near the 
junction of Adelaide with Albert Street, and the second at the west side of 
Queen Street, about a hundred metres north-east of the present Creek Street. 
The road to Eagle Farm also crossed Breakfast Creek close to its mouth by a 
bridge built prior to 1836. In 1838, German missionaries were permitted to 
found a mission station for the Aborigines at Zion's Hill in Nundah. Their 
houses were located along what is now called Walkers Way, and were linked 
to Brisbane by a road from Eagle Farm which crossed Kedron Brook at Hedley 
Avenue. An early map shows a bridge here. 
The Moreton Bay settlement also had outstations at Dunwich, on Stradbroke 
Island, and at Limestone Station or Ipswich. Dunwich was used as a pilot and 
signal station, with access by track from Brisbane to Emu Point (now 
Cleveland Point) and then by boat to Dunwich. Cunningham's map of 1829 
shows this track passing roughly from South Brisbane through Greenslopes 
and then around the northern flank of Mount Petrie. Dixon's map of 1842 
shows four roads - from Brisbane to Eagle Farm and Zion's Hill; from South 
Brisbane to Cowper's Plains (now Cooper's Plains), Kingston and the Logan 
River, Maclean, and Mundoolun; from Cowper's Plains to Cleveland; and from 
Cowper's Plains to Ipswich. The road to Ipswich was later extended to the 
Darling Downs and Newcastle, and became one of the major early Queensland 
roads. 
The intention to open up the Moreton Bay colony to free settlers became 
known in 1839 and caused a rush to occupy land, led by Patrick Leslie in 1840. 
He drove a flock of sheep to the junction of Sandy Creek and the Condamine 
River and, with his brother Walter, passed through Cunningham's Gap "inten-
ding to go on to Brisbane, but, on second thoughts, we feared going without 
credentials". They returned to the Downs and established stations at Toolburra 
and Canning Downs. 
Hodgson and Elliot followed the Leslies and settled on Hodgson's Creek at 
Eton Vale near Cambooya later in 1840. In September of that year they 
travelled through Cunningham's Gap in search of a route which could be 
traversed by drays. They were arrested in Ipswich, but then welcomed by Gor-
man in Brisbane. As a result, Gorman set out with a convict named Baker to 
find a trafficable route, which he did along Flagstone Creek and through what 
became known as Gorman's Gap to Hodgson's Creek, about 10 km south-east 
of Drayton. This route was used for about a year, but was difficult because of 
creek crossings along Flagstone Creek. Another adjacent route was developed 
late in 1841 by Hodgson, descending from the range east of Drayton along a 
ridge and then turning north down the vaUey east of Mount Tabletop. 
It is now beUeved that Cunningham was in error in identifying his gap 
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through the ranges - he found Spicer's Gap from the west in 1827, and then 
returned to Cunningham's Gap from the east in 1828. It was Cunningham's 
Gap which came to be used, and Spicer's Gap was effectively lost. When 
Hodgson passed through Cunningham's Gap in 1840 he turned north 
immediately to the east of the gap, rather than following Cunningham's route 
around the eastern flank of Mount Mitchell to the south of the gap. This north-
eastern descent was exceedingly difficult. It was still, however, the shortest 
route to Brisbane, and continued to be used by men on horseback. In April 
1847, Henry Alphen rediscovered Spicer's Gap, and it was not long before this 
became the major route from Brisbane to the Downs. 
After the arrival of the Leslies it was only about twenty months before the 
whole of the Darling Downs was taken up, and settlement soon began to 
spread to the east. Grantham, Tenthill, and Helidon were first settled about 
1842, Tamrookum and Beaudesert in the same year. The McConnels and 
others settled in the upper Brisbane Valley in 1841 and were followed by the 
Archers who established a property called Durundur near Woodford later the 
same year. Initially they travelled to Brisbane down the Brisbane Valley, but in 
1842 they pioneered a new road to the east of the D'Aguilar Range to Zion's Hill 
(Nundah), and from there to Eagle Farm and Brisbane. Brisbane was now 
served by roads to the north, south, east, and west. 
It is difficult to trace the spread of roads through Queensland with any 
degree of accuracy; in most cases they were simply unmade tracks, traversed 
by drays and bullock carts, and following routes blazed by early horsemen. 
Some guidance can be obtained, however, by observing the dates of early set-
tlement. 
In 1842, Andrew Petrie first sailed up the Mary River and in the same year 
Bales selected land around Tiaro. In 1846 the surveyors Perry and Burnett 
were sent to find an overland route to Port Curtis (Gladstone). They were 
forced to turn back, but the following year Burnett found the river named after 
him and properties such as Wetheron (1847) and Eidsvold (1848) were taken 
up; the ports of Maryborough and Bundaberg date from 1842 and 1846. 
The first of Leichhardt's journeys took from 1844 to 1846. He left Jimbour 
station, the most northerly inland settlement, north of Dalby, and travelled 
overland to Charters Towers, north along the Lynd River and west to the Gulf 
of Carpentaria and Darwin (or Port Essington as it was then called). In 1846, 
Mitchell followed a route further west, to Roma, Carnarvon, and the head-
waters of the Barcoo. It was one of his party, Kennedy, who in 1848 travelled 
from the site of CardweU up Cape York Peninsula to Cape York where he was 
killed by blacks. 
Gladstone was the site of an unsuccessful attempt to establish a settlement 
by sea in 1847, but was not finally settled untU 1853. The Archer brothers, 
who had settled at Durundur near Brisbane in 1841 and Eidsvold on the 
Burnett in 1848, took up large pastoral runs west of Rockhampton between 
Emerald and Clermont in 1855. One of the brothers was the first to sail up the 
Fitzroy River but the establishment of Rockhampton as a city originated with 
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the discovery of gold at Canoora in 1858. From this point mineral development 
was a major factor in the growth of Queensland, with finds of gold at Gympie 
and on the Cape River south of Charters Towers in 1867, Ravenswood in 1869, 
Etheridge on the Gilbert River in 1870, Charters Towers in 1872, and on the 
Palmer River in 1873. 
The rediscovery of the grazing lands around the upper reaches of the 
Burdekin River by the Gregory Brothers in 1856 also influenced the pattern of 
development. Leichhardt had passed through this area in 1845. He wrote 
about a valley with "large lagoons and lakes and a most luxurious vegetation, 
bounded by blue distant ranges, and forming the most picturesque landscape 
we had yet met with". In separate parties, AlUngham and Dalrymple set out in 
1859 to establish claims to the Burdekin and Leichhardt's Valley of Lagoons. In 
searching for the mouth of the Burdekin in 1859, Sinclair found Port Denison, 
and in 1861 this became the site of Bowen. Further to the south, Mackay was 
founded in 1862. 
The settlers of the Burdekin required closer access from the sea. In 1864, 
Dalrymple was sent to establish a new settlement at CardweU and to find a 
direct route from there to the Valley of Lagoons. He discovered a gap in the 
coastal range 16 km south of CardweU and in 1865 established a road called 
the Valley of Lagoons Road, the eastern end of which can still be found inland 
from the Bruce Highway at Damper Creek. It includes a brick-lined culvert 
which is believed to be the oldest existing "bridge" in Queensland. Unfor-
tunately the future growth of CardweU as a major port was pre-empted by the 
establishment of Townsville in 1865 by Robert Towns with a boiling-down 
plant for the processing of cattle meat. Its easy access to the interior ensured its 
position as the port of the future and this was confirmed once railway con-
struction began. 
From Townsville north are major mountain ranges close to the sea. When 
gold was discovered on the Palmer River in 1873 near Maytown, access was 
from Cooktown where Cook had careened his ship, and here a vigorous town 
rapidly grew. In the Cooktown museum today are tragic reminders of the dif-
ficulties faced by travellers to the gold fields and of the persistent warfare with 
the hostile natives. Further discoveries of gold were made further south by 
Mulligan near Kingsborough and in 1876 tracks were cut from this field to 
Trinity Bay and Cairns. 
Decentralization was the theme of early Queensland transport; the roads and 
railways linked the interior to ports scattered along the coast and these were 
served by sea. The growth of the railways demonstrated the need to carry 
goods to the ports rather than along the coast. There were ten starting points -
at Ipswich, 1865; Rockhampton, 1867; Townsville, 1880; Maryborough and 
North Bundaberg, 1881; Mackay and Cooktown, 1885; Cairns, 1887; Norman-
ton, 1889; and Bowen, 1890. The link from Cairns to Brisbane was completed 
only in 1924, at Daradgee, and the previous link between Bowen and 
Rockhampton in 1923. 
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Following separation from New South Wales in 1859, the first Queensland 
Parliament met in May 1860. It was almost precisely three years later, in May 
1863, that the bill to authorize construction of the first railway was introduced. 
It was passed in September of that year and provided for the construction of a 
line by the government from Ipswich to Toowoomba, Dalby, and Warwick -
the Southern and Western Railway as it was first called. Abram Fitzgibbon was 
appointed engineer-in-chief and engaged Sir Charles Fox and Charles Douglas 
Fox as consulting engineers. Charles Douglas Fox has given the reasons for the 
selection of the 1.07-m gauge, the major objective being reduction in cost, 
achieved through Ught construction and tight radii, and influenced largely by 
conditions imposed by the crossing of the Great Dividing Range, between 
Ipswich and Toowoomba. Fox went on to qualify his opinion: "in a country 
where the trunk lines already exist, of either the 4 feet 8V2 inches, or some 
other gauge, and where the country through which the branch line has to pass 
is not of a particularly difficult character, requiring very sharp curves, it would 
. . . be generally found advisable to avoid break of gauge". The presence of the 
Great Divide was therefore a major factor in the original planning of the 
Queensland railways, and was to cause major difficulties in at least two other 
lines, the "Many Peaks" railway from Gladstone to Monto, and the spectacular 
Cairns to Kuranda railway. 
The first section of the Southern and Western Railway went from Ipswich to 
Bigge's camp or Grandchester, a distance of 34 km, and was opened in July 
1865. The Brisbane and Bremer rivers were navigable to Ipswich, and it was 
clearly a pragmatic decision to make the terminus there, rather than in 
Brisbane. The initial route from Ipswich differed from that followed by the 
present railway. Ipswich station lay immediately north of the present one, and 
the Une proceeded due north, with an immediate crossing of the Bremer River 
to the area now occupied by the railway workshops. It then turned west 
around the north bank of the river, with bridges over minor creeks such as 
Mihi and Ironpot creeks. The rest of the line still follows the old route. It was 
extended to Gatton by June 1866, and Toowoomba by May 1867. These sec-
tions encountered considerable engineering difficulties, specifically at the Lit-
tle Liverpool Range immediately west of Grandchester, and up the main range 
from Helidon, immediately below Toowoomba. The country west of the range 
was comparatively easy and the line to Dalby was completed by April 1868, 
and to Warwick by January 1871. Wallangarra on the New South Wales border 
was reached in 1887, Roma in 1880, and Charleville in 1888. The connection to 
Brisbane was completed in 1876 with the opening of the first Indooroopilly 
Bridge across the Brisbane River, and after a period of great political debate. 
Meanwhile there was agitation for railways in the north as well. The first 
section of the Great Northern Railway - now the Central Railway - went 
west from Rockhampton a distance of 48 km to Westwood, and was opened in 
September 1867. It was extended to Dingo in 1876, Emerald in 1879, and 
Jericho in 1885. The line from TownsviUe, now the Great Northern Railway, 
was commenced in 1880, reaching the gold mining centre of Charters Towers 
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in 1882, and then proceeding further west. In 1881, North Bundaberg was 
linked with Moolboolaman, and Maryborough with Gympie. 
Perhaps the most surprising of the early railways were in the north at 
Cooktown and Cairns. The original demand for the Cooktown railway grew 
from the discovery of gold on the Palmer River in 1873. Unfortunately, the 
railway was never to reach the field, and by the time it was drawing near, the 
output of gold had declined. The first 50-km section from Cooktown to Palmer 
Road was opened in November 1885. This was extended 31 km to Sandown in 
1887, and another 28 km to Laura in 1888. At this stage the government was 
advised that to reach Maytown on the field would cost a very large sum. Some 
money and materials were available from the earlier stages, and it was decided 
to extend the Une a further 12 km with a bridge across the Laura River. This 
section was completed, and in October 1891 a train was sent to test the bridge. 
By now, however, it was clear that the railway to Maytown was not an 
economic proposition. Further construction ceased, and it is recorded that the 
test locomotive was the only one ever to use the Laura bridge. The Cooktown 
railway was closed in 1961. 
The second northern railway runs inland from Cairns. When the Hodgkinson 
gold field was discovered in 1876, access was either from Cooktown, or from 
CardweU to the south. Dalrymple had inspected the harbour at Trinity Bay in 
1873, and efforts were made to discover a direct route from the gold field to the 
coast at this point. When this was done in 1876, Cairns was estabhshed. In 
1882, the government decided to build a railway and in March 1884 a decision 
was made in favour of a route discovered by Palmerston up the gorge of the 
Barron River from Cairns. 
George Alexander Hobler worked on the survey of the line and was assistant 
engineer during construction. He recorded that, "The location of the line, 
especially the preUminary surveys, was an arduous and difficult undertaking, 
owing to the steep hiU-sides, the dense jungle, and the hostility of the natives 
. . . Trial lines were run down from the top of the table-land, on gradients of 1 
in 60 and 1 in 50, and from these cross-sections were taken and the permanent 
line located." The adopted route ascends from Redlynch at a height of 5.5 m 
above sea level to Barron Falls station at 327.1 m, with grades from 1 in 60 to 1 
in 50, and with a minimum curve radius of 4 chains (80.5 m). Work 
commenced in May 1886 and reached Kuranda at the top of the main climb in 
April 1891 (fig. 120). Hobler records that in this section the average side slope 
was 45 degrees with cuttings on the upper side in excess of 100 m in height. 
There were fourteen tunnels and sixty-five bridges, of which fifty-nine were 
originally in timber and the remainder in steel. 
From Kuranda the line proceeds to Mareeba, which was reached in August 
1893. It was extended by the government to Atherton in 1903; Ravenshoe, 
1916; Malanda, 1910; and Millaa Millaa, 1921. The private Chillagoe Railway 
and Mining Company built the line from Mareeba to Lappa Junction between 
1898 and 1900, and extended this to ChiUagoe and Mungana in 1901. It also 
built the Une from Almaden to Forsayth between 1906 and 1911. 
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Fig. 120 View from Mervyn Creek bridge on 
the Caims-Kuranda railway. The pool at the 
centre of the photograph is in the Barron 
River, some 300 m below the railway at this 
point. The transoms of the bridge can be seen 
at the base of the photograph and below them 
is a shelf of rock that is at the top of a sheer 
drop to the river. 
The Normanton to Croydon line is another relic of early days. Its first sec-
tion, to Haydon, was opened in 1889 and the line as a whole in 1891. 
Rail links along the east coast between Brisbane and Cairns were completed 
in stages between 1888 and 1924. The first was between Maryborough and 
Bundaberg in 1888. The bridge across the Burnett River and the connection 
between Gympie and Brisbane were completed in 1891. Trains could run from 
Brisbane to Gladstone in 1897, and to Rockhampton in 1903. In 1891 a railway 
had been constructed between Bowen and Bobawaba. In 1913 the link from 
Bowen to Townsville was finalized with the construction of the original, low-
level Burdekin bridge, later notorious for its closures during floods. The same 
year a start was made between Rockhampton and Mackay and in 1921 this 
part of the line was complete. In 1917, Bowen was joined to Proserpine and 
when in 1923 the railway from Mackay to Proserpine was completed there 
was a continuous route from Brisbane to Townsville. 
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It did, in fact, reach further north, for a start had already been made on the 
section from Townsville to Cairns. In 1919 the railway had reached Ingham 
from Townsville, and Daradgee on the north bank of the North Johnstone 
River from Cairns. The rail from Townsville was gradually extended north, 
and in December 1924 the final closure was made at the North Johnstone 
bridge at Daradgee. 
Fig. 121 Mundoolun bridge, c.1905. Single 
pieces of timber are used to form the 
crosspiece or cap of the piers. The bridge 
originally had shaped corbels, of which two 
can be seen in the picture, one of them at the 
far left. The piers were sheeted, but this is not 
necessarily a sign of age. 
Road Bridges 
A notable feature of bridge construction in Queensland is the lack of arches in 
stone or brick. This lack is more surprising when it is noted that early Brisbane 
Town had an impressive range of stone buUdings. 
The only known masonry road bridge is a culvert at Dalrymple Gap on the 
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Fig. 122 Shaped corbel at Northbrook. Valley of Lagoons Road, marked out by Dalrymple in 1864 and completed in 
1865. It is located within a few hundred metres of the coastal side of the gap at 
about the 300-m contour, flanked by the 926-m Mount Westminster Abbey to 
the north-west, and the 870-m Bishop Peak, 8 km to the south-east. 
The culvert is in good condition apart from the growth that has sprung up 
since it fell into disuse. The track over the culvert is 6 m wide and runs on an 
embankment retained by two side walls of random stonework, 5 m high on the 
upstream side and 7 m on the downstream, pierced by a single circular water-
way about 1.5 m in diameter, lined with a double thickness of bricks. Its in-
terest derives from its age, its historical connections, and its location. 
The earUest bridges were of timber. Four have been mentioned in Brisbane 
- near the junction of Adelaide and Albert streets; in Queen Street near Creek 
Street; across Breakfast Creek at Newstead; and over Kedron Brook near Zion's 
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Hill. The first is undoubtedly the oldest, dating from before 1829. The second 
was built about the year 1835, and the third, at Newstead, prior to 1836. The 
first bridge across the Brisbane River at Brisbane was a temporary wooden 
structure built in 1865 on the site of Victoria Bridge to provide for the passage 
of vehicular traffic and to serve as a scaffold for a permanent metal bridge. It 
suffered from borer attack and collapsed in 1867. 
The Mundoolun bridge across the Albert River (fig. 121) dates from about 
1905 and is old for a Queensland timber girder bridge. It has full caps on the 
piers, and unusual, shaped corbels. The spans are about 4.4, 7.5, 12.4, 7.3, and 
5.0 m. The same feature is visible on the old Brisbane River bridge at Nor-
thbrook (fig. 122). Another bridge of the same period is Macfarlane's Bridge, 
also over the Brisbane River. This had shaped corbels and the further unusual 
feature of a cribbed log abutment (fig. 123). A third old bridge in the vicinity is 
Fig. 123 Cribbed log abutment in 
Macfarlane's Bridge across the Brisbane River 
at Bryden. 
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Fig. 124 All-girder bridge across Charley's 
Gully beside the west branch of the upper 
Brisbane River. 
Murrumba bridge. Unfortunately these three bridges will soon be covered by 
the rising waters of Wivenhoe Dam. 
Another Brisbane Valley bridge is across Charley's Gully on the west branch 
of the upper Brisbane River near Mount Stanley (fig. 124). This is not an old 
bridge but illustrates a type of early construction - the all-girder bridge. This 
contains no transverse timbers, both the deck and primary structure being 
formed by longitudinal logs placed side by side. The great weight of the struc-
ture, and the use of too shallow a founding level for the pier, have caused the 
settlement that is visible in the photograph. 
One of the most interesting of the timber bridges was the old Maclean bridge 
over the Logan River on the Beaudesert road south of Brisbane (fig. 125). This 
was a true cable-stayed girder bridge and as such is unique (the only other 
comparable design was for a bridge at Hamley Bridge in South Australia, about 
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1891, but this was never built). Maclean bridge was built about 1880 and 
replaced in 1938. There was an earUer bridge on the site. 
Another remarkable old bridge crossed Alligator Creek on the Bruce 
Highway near Yaamba, north of Rockhampton. Early photographs show a 
timber girder bridge with a complicated system of understrutting and diagonal 
metal ties. Timber posts were placed beneath the deck at the one-sixth points. 
From the base of the central post, diagonal ties ran to each end of the main 
girder. Other ties went from the base of each other post to the nearer end of the 
main girder, and also to the top of the adjacent post on the midspan side. The 
span length was of the order of 36 m. Unfortunately it has not been dated, but 
for many years it was notorious as a danger spot on the northern highway. 
Timber trusses were buiU in Queensland as in all other states, but it appears 
that none now exists. The last was Dugandan Bridge over Teviot Brook on the 
southern outskirts of Boonah, built in 1935 and replaced in 1983. It differed m 
many respects from those in New South Wales - for a span of 27.4 m its depth 
was great; round logs were used for the end diagonals; the lower chords con-
sisted of two metal flats with the round timber cross girders slung beneath the 
chords by the metal rods which form the verticals. Another well-known 
Fig. 125 Original drawing of cable-stayed, 
timber girder bridge built at Maclean, c.1880. 
The spans are marked 40', 40', 60', 100', 60', 
40', 40'. (Courtesy of Queensland Main Roads 
Department) 
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Fig. 126 Annan River bridge near 
Cooktown, 1888. 
timber truss crossed the South Pine River at Cash's Crossing near Brisbane, 
with two 27.4-m spans, built in 1934. It was replaced in 1982. 
The Annan River bridge (fig. 126), 9 km south of Cooktown, is one of either 
three or four similar metal girder bridges built about the year 1888; it has 
twenty-two spans, typically 15.3 m. It was a very large bridge for its time and 
there is another in the same area, across the Endeavour River on the road to 
the airport north of Cooktown. This had nine spans totalling 110 m, but only 
three of the originals remain, the others having been replaced by modern steel 
joists. The bridges were built to provide access to Cooktown in the time of the 
Palmer River goldrush and are an indication of the prosperity of the time. 
The Annan River bridge originally had a 5.6-m roadway, of transverse 
planks resting directly on five plate girders, placed 1.5 m centre to centre. The 
inner girders were conventional, being 0.76 m deep and built up of a web 
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plate, four angles, and top and bottom cover plates. The outer girders were less 
conventional, with the angles on one side of the web left off to provide a flush 
face. The other important feature was the use of screw-piles for the piers, both 
in the main hollow shafts, and in the solid raking members provided both 
upstream and downstream to provide support against flood forces. The con-
crete encasement of the headstock is of recent origin. Another surprising 
feature was the provision of special collapsible railings that have since been 
removed. These had tubular posts, with a single tubular rail at the top, all 
hinged with special details so that the whole could be collapsed by puUing the 
rail in the longitudinal direction. 
The third of these bridges had nine 12.2-m spans across Sandy Creek on the 
road south from Mackay to Broadsound; it is possible that there was another 
four-span bridge of the same kind over Barnes Creek north of Mackay. 
Fig. 127 Gairloch Bridge over the Herbert 
River north of Ingham, 1890. The deck is of 
concrete on longitudinal metal troughing. 
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Gairloch Bridge (fig. 127) over the Herbert River north of Ingham is another 
unusual bridge. It lies to the east of the present highway, and was built by 
Brady in 1890. The fourteen 10.1-m spans consist of concrete cast on top of 
longitudinal steel troughing, 0.30 m in depth. Brady, in his paper "Low-Level 
Bridges in Queensland", wrote: "The trough form of superstructure possesses 
many advantages for short spans, as girders may be entirely dispensed with, 
and in the case of low-level bridges, the small depth of the troughs offers but 
little resistance to the passage of flood waters during the wet seasons." The 
bridge is also notable for its early use of concrete, with some decoration of the 
piers and at each side of the roadway above the abutments. 
Alfred Barton Brady was the designer of many notable bridges, including the 
remarkable concrete Lamington Bridge. Born in 1856 and trained in England, 
he was one of Queensland's most important early engineers, serving the state 
for thirty-seven years from 1885, first with the railways, then from 1889 with 
the Public Works Department, and then as government architect and engineer 
for bridges from 1892. Although responsible for the design of some notable 
buildings, his chief expertise was in bridge design. He died in 1932. 
The smaU Fletcher Creek bridge north of Charters Towers (fig. 128) has a 
recent superstructure (1934) on masonry piers from a previous, c.1887, bridge. 
Its spans are 14.0 and 13.7 m. The site is of some interest, for Fletcher Creek is 
one of a few permanent streams flowing eastward into the Burdekin River 
from the Great Basalt Wall, a massive boulder pile of unusual geology, vegeta-
tion, and wildlife. At the other end of the size spectrum is the 1952 Fitzroy 
River bridge at Rockhampton, with plate girders that are continuous over 
spans of 43.6, 53.3, 56.4, 60.0, 56.4, 53.3, and 43.6 m. 
In Brisbane, the temporary timber bridge built in 1865 was followed by the 
first Victoria Bridge. As Brady described it, this 
consisted of thirteen spans, viz., a double swing-span of 170 feet [51.8 m], and 
eleven fixed spans (eight of 82 feet [25.0 m], one of 79 feet 6 inches [24.2 m], one of 
52 feet 6 inches [16.0 m], and one of 50 feet [15.2 m] of wrought iron lattice girders, 
9 feet [2.7 m] in depth, with parallel booms resting upon cast iron cylinder piers and 
stone abutments, the total length between the faces of the abutments being 1,008 
feet [307.3 m]. 
It was the first known road bridge to use metal trusses in Queensland and lasted 
until 1893 when it was destroyed by the disastrous 1893 flood. Brady has a 
graphic description of the collapse: 
The maximum flood on record . . . at 4am on 7 February swept away nearly half of 
that structure, it being no longer able to resist the pressure of the debris, trees, logs, 
and an endless variety of household furniture and other articles, which had 
accumulated against the girders and piers . . . The flood carried with it, at a velocity 
of 8 miles to 10 miles an hour, scores of hardwood houses, which were hurled 
against the piers and girders of the bridge with terrific force. The breach in the 
bridge extended from the north abutment for a length of 489 feet 6 inches [149m] 
. . . not a vestige of this portion of the structure being visible after the subsidence of 
the flood-waters. A second flood, almost equal in magnitude to the first, occurred 
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on 19 February, when the level reached was within 10 inches [0.25 m] of that at-
tained 14 days previously, but no further damage was sustained by the bridge. 
A temporary wooden bridge was immediately erected, being completed in 
September 1893, and this in turn was replaced by the second Victoria Bridge, 
designed by Brady, and opened in June 1897. This had six 51.8-m spans and 
carried two 7.3-m roadways and two 2.7-m footways. The truss form was very 
similar to the Burnett River bridge at Bundaberg (fig. 129) completed in August 
1900. This also had 51.8-m long, hog-backed lattice trusses, but in this case the 
overall length was greater, with eight such spans. The approach treatment of 
Victoria Bridge reflected its importance as a capital city bridge, for Brady pro-
vided decorative stone abutments, one of which still stands on the south bank 
of the Brisbane River. The Bundaberg bridge is still in use, as is the similar 
Kennedy Bridge which is in Bourbong Street across Saltwater Creek. It has one 
Fig. 128 Fletcher Creek bridge north of 
Charters Towers has girders which date from 
1934, on old stone piers, c.1887. 
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Fig. 129 Burnett River road bridge, 
Bundaberg, 1899. 
51.8-m span and was completed a little earher, in November 1899. AU were 
designed by Brady. 
Brady also designed the border bridge across the Macintyre River at 
Goondiwindi, 1914. The two hog-back lattice trusses are smaller than those in 
the Victoria Bridge, being each of 36.5-m span, but are generally similar in 
form. The deck, however, is quite different, with transverse cross girders and 
longitudinal timber decking. 
The Story Bridge, Brisbane, 1940 is one of Australia's largest bridges. The 
main span is 281.7 m, made up of two cantilever arms of 93.9 m, and a 
suspended span also of 93.9 m. Close examination of the bridge permits 
recognition of the suspended span, identifiable by the outstanding legs of its 
end diagonals. 
The Story Bridge is a direct successor to the Sydney Harbour Bridge in 
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Australian bridge practice. Many of those who worked on Sydney Harbour 
Bridge brought their experience to the Brisbane Cross-River Bridge as it was 
then called, including Dr J.J.C. Bradfield who was consulting engineer for the 
design, fabrication, and erection. J. Holt, later Sir James Holt, was supervising 
engineer and among those who worked on the design of the bridge were G. 
Pitt, N. Butler, J.E. Kindler, and V. Packer. Holt and Kindler were later respon-
sible for many other major Queensland bridges, including the Rockhampton 
road bridge, the Burdekin bridge, and the Indooroopilly rail bridge. 
Queensland has provided some of Australia's major suspension bridges. 
Perhaps the most interesting from the historic point of view is the first, the Fit-
zroy River suspension bridge at Rockhampton (fig. 130), a continuous 
multiple-span suspension bridge, with spans of 26.5, four at 70.7, and 26.5 m. 
Although Brady, in a paper on the restoration of the bridge after damage suf-
Fig. 130 Fitzroy suspension bridge, c.1880, 
taken during construction of the later plate-
girder bridge. 
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Fig. 131 One of six suspension bridges which 
were built in the 1890s at Mount Morgan to 
carry foot traffic across the Dee River to the 
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fered in the 1890 flood, states that the bridge was built in 1890, this is clearly 
an error, and it is believed that 1880 is the true construction date. The "cables" 
were eye-bar chains, on decorated cast-iron towers, with a timber deck and a 
timber stiffening truss. The bridge was strengthened at various times, and at 
one stage some diagonal hangers were inserted between the cables and the 
deck. For many years the bridge had a steel jacket around one of its towers at 
deck level and it is said that one morning, after cattle had used the bridge on 
their way to the adjacent meatworks, it was found that the tower had cracked 
completely through, and that the upper part of the tower was rocking on the 
lower. 
The mining town of Mount Morgan had at one time six suspension foot-
bridges, built in the 1890s to provide access across the Dee River from the 
town to the mine (fig. 131). 
Fig. 132 The Indooroopilly suspension 
bridge, 1936, is of the Florianopolis type, with 
the upper chord of the stiffening truss sloping 
up to join the cables. 
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For many years there was a major suspension bridge across Sandy Creek 
south of Mackay; it had straight backstays and a suspended span of 106.7 m. 
There is also an elegant timber footbridge over the spillway of the dam at Lake 
Manchester outside Brisbane, presumably buiU with the dam in 1916. 
The latest of these suspension bridges is the Walter Taylor Bridge over the 
Brisbane River at Indooroopilly (fig. 132). Although relatively modern, being 
opened in February 1936, it has some features of historic interest. The cables 
are each formed with twelve wire ropes, used originally as tie-back cables dur-
ing the cantilever erection of Sydney Harbour Bridge; and the bridge is of the 
Florianopolis type invented by D.B. Steinman, the American bridge engineer. 
In this type, the upper chords of the stiffening truss slope up to join the main 
cables at the quarter points of the span and in the middle half of the span the 
cables themselves form part of the stiffening truss. The main span of the 
bridge is 182.9 m. The backstays are straight; the northern approach is carried 
directly on the ground; and at the south there are separate, plate-girder 
approaches. 
One of the distinctive contributions of Queensland bridge design is in the 
use of concrete. The Lamington Bridge (fig. 133) has historical significance 
which far exceeds its visual impact, for it was one of the world's first major 
concrete girder bridges. Although described here as a concrete girder, its 
designer, Brady, thought of it as a series of flat arches. The classification of a 
structure as arch or girder is partly arbitrary, and depends on the extent to 
which the abutments and piers provide axial thrust to the arch rib. The Lam-
ington Bridge would be classified today as a continuous girder for three 
reasons: the concrete forming the superstructure is cast as a soUd slab from the 
curved soffit to the roadway surface; it has longitudinal reinforcement in both 
faces throughout; and the soffit is so flat that it would be difficult for the 
abutments to provide the horizontal reactions required for full arch action. 
It has eleven spans, 15.2 m clear or 16.6 m centre to centre of piers, and is 
reinforced in both faces with eleven rails. These rails were erected as frames, 
bolted to the pier tops before the placement of concrete and spliced as required 
with fish plates. In his paper on the bridge, Brady writes, "it was decided to lay 
a half width of a complete span each day, and this arrangement was adhered 
to, the whole superstructure being laid in 22 days, with the exception of the 
parapets which were built subsequently". He goes on to say that there were 
forty men employed in mixing and handling concrete and these "laid, on an 
average, 11 cubic yards [8.4 m ]^ of concrete per hour". The total amount of 
concrete in one half of a span is about 48 m.^  
In explaining his reasons for selecting concrete, Brady said, "The Author was 
induced to recommend a concrete bridge, as it ensures a structure of very great 
strength, almost everlasting in character, and the annual expenditure in 
maintenance is consequently reduced to a minimum". He has been shown to 
be correct in these expectations for'the structure is stiU in excellent condition. 
It was widened in 1973. 
The concrete arch is relatively unusual for road bridges in Queensland. The 
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College Road bridge in Brisbane was built in 1913 and is skew, with a span of 
17.6 m normal to the opening and a 24.1-m wide roadway. Walton's Bridge at 
The Gap, Brisbane has two arch spans. The bridge over Crystal Brook at 
Mount Spec appears to be a stone arch but is actually a concrete arch faced 
with stone. It has a single span of 18.3 m. The William Jolly Bridge in Brisbane 
is difficult to classify for it has steel arch ribs and a steel deck encased in con-
crete. The three main spans are 72.5 m, centre to centre of the piers. There is 
also a substantial, 28.0-m span concrete arch included in the south approach. It 
was completed in 1932. 
Movable bridges are also rare in Queensland. However the Victoria or Ross 
Creek swing bridge in Townsville (fig. 134) is important. It was built about 
1889 and has two main spans of 22.9 m, coincidentally the same as the 1883 
swing bridge at Sale. These two bridges were the largest Australian movable 
bridges for some years, until the completion in 1901 of the 29.1-m spans of the 
Fig. 133 Lamington Bridge, Maryborough, 
1896, is one of the world's first concrete girder 
bridges. 
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Fig. 134 Victoria swing bridge, over Ross 
Creek, Townsville, c.1889. 
RozeUe Bay bridge in Sydney. The bridges at Sale and Townsville are, 
however, different in design; that at Sale uses trusses for the swing section 
whereas there are girders at Townsville. Furthermore, whereas the Sale bridge 
was operated by hand, that at Townsville has a steam-powered operating 
system constructed by H.C. Royce who became famous as one of the partners 
of Rolls Royce. 
The JubUee Bridge across the Nerang River at Southport (c.l923) had an 
unusual, 7.6-m bascule frame and a 13.2-m timber bascule span. It was more 
notable for its great length, having twenty-two 7.6-m timber girder approaches 
on one side and thirty-four on the other. The Granville Bridge across the Mary 
River at Maryborough, 1926, also originally had a bascule span, in this case of 
steel, with a 15.2-m clear opening, and eleven 14.5-m concrete girder 
approaches. The bridge is stiU in service, but the moving span is fixed. 
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Railway Bridges 
The only known stone arch bridges in Queensland are small. One is a culvert 
built in 1891 for the abandoned Cooktown railway. It is segmental and has a 
span of the order of 3 m; it was located 29 miles (47 km) from Cooktown and is, 
presumably still in existence. The other is a culvert on the line of the old Ipswich 
to Grandchester railway, a few kilometres west of Ipswich. 
The oldest existing timber bridge is believed to be that at Splitters Creek, 
west of Bundaberg (fig. 135), opened in 1881. The main crossing is by plate 
girder, but it has extensive timber approaches, with two 6.1-m and fifteen 
11.0-m spans on the western side, and five at 11.0 and two at 6.1 m to the east. 
Most of the approaches are understrutted and tied, but undertrussed spans are 
used on either side of the plate girders. Another famous bridge of this type was 
at Chinaman's Creek, 1881, on the North Coast Line north of Tiaro, but this 
Fig. 135 Eastern approach to Splitters Creek 
bridge, C.1881, west of Bundaberg, showing 
the understrutted spans. 
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Fig. 136 Remains of the old Burdekin rail 
bridge, 1913. The new combined road and rail 
bridge is at the left. 
was replaced in 1964. There is a sketch of this bridge at the beginning of the 
chapter. 
One of the longest timber girder bridges is at Yeppen, on the southern out-
skirts of Rockhampton, but it is hardly original, for the Une was opened in 
1867. Another very long early bridge was across the ElUot River south of Bun-
daberg. Plans dated 1885 show a bridge with 12.2-m spans, double timber 
piers, and a double system of understrutting. The present bridge has twelve 
6.1-m and twenty-seven 7.9-m spans. The Cooktown railway also had some 
substantial timber bridges - at Normanby River, Endeavour River, and 
Deighton River - built in 1887-88. It is possible that reUcs of these bridges 
may still be found. 
The most famous of aU the long timber bridges was the original, low-level 
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Burdekin bridge (fig. 136), built in 1913 between Home HiU and Ayr, with 
spans of six at 5.5, nine at 9.5, one hundred and six at 5.5, four at 9.5, and four 
at 5.5 m, totalling 759 m. The new bridge, which is just visible at the left has 
ten major truss spans, each 76.2 m, and is founded on massive concrete 
caissons sunk up to 30 m in the sand forming the river bed. The river is subject 
to regular major floods, and in 1913 it was considered uneconomic to design a 
bridge that was trafficable at aU times. It was designed to be flooded, and this 
took place frequently, with regular interruptions to traffic and damage to the 
bridge. CarroU teUs of two incidents when trains were caught on the bridge by 
rising floodwaters. In both cases the difficulty arose when debris fouled the 
braking system and caused the brakes to be applied. On the first occasion the 
brakes were released carriage by carriage and the train pulled clear of the 
bridge. In the second, the train was swept off the bridge, the guard and four 
passengers were rescued the next morning 8 km downstream, and two other 
passengers were drowned. 
However, the major part of the account of railway bridge construction in 
Queensland concerns the use of the metal truss, crossing many major streams 
of the state. The first of these, across the Bremer River at Ipswich, is 
interesting in a number of ways. The spans, three at 45.7 m, were large for its 
1865 date. They were designed to carry one 1.07-m gauge railway track and a 
7.1-m wide roadway, above two lattice trusses (which at first sight look con-
ventional) with a double system of triangulation. However, closer examuiation 
shows that the upper chords were composed of hollow cast-iron segments, 
octagonal in outside cross section, approximately 0.30 m in diameter, and cast 
in 3-m lengths. Their ends were machined to bear, aligned at the junctions by 
internal tubes and bolted together by means of end flanges. The lower chords 
were made up of a series of flat eye-bars of wrought iron, pinned together and 
to the diagonals. 
The bridge was used originally as a combined road and rail bridge, and then 
as a road bridge, but has since been demoUshed; its stone abutments are the 
only surviving relics of a fine old bridge. It has been replaced by two later 
bridges on a common system of cylinder piers, both with three 45.7-m spans, 
located a little upstream of the old bridge. The downstream bridge dates from 
1897, and the other from 1915. 
The oldest existing railway truss bridge in Queensland appears to be that 
over Quartpot Creek, Stanthorpe, 1880, with seven 15.2-m spans (fig. 137). 
Lattice trusses were common in the early bridges. Another crosses Lockyer 
Creek near Lowood, 1885 (fig. 138), originally with a single 30.5-m span, but 
now subdivided into two 15.2-m spans by the addition of a high, central timber 
trestle. Similar trusses were used in the Number 1 and 2 bridges over Wide 
Bay Creek near Sexton and Woolooga, built at the same time, each with two 
30.5-m spans, now subdivided into four spans. In these bridges the rails rest 
directly on longitudinal timbers without transoms, as was the common prac-
tice of the time. The Maranoa River bridge at Mitchell, when originally built in 
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Fig. 137 Deck-type lattice trusses at 
Quartpot Creek, Stanthorpe, 1880. 1885 had three 30.5-m spans, but these were subdivided in 1902. Another similar bridge was the 1881 bridge across Grahams Creek south of 
Maryborough, with a single 30.5-m span. 
Some of the early bridges are difficult to date because of the reuse of 
material. For example, the bridge across Charleys Creek at Chinchilla includes 
a 15.2-m lattice truss span. Knowles (private communication) states that this is 
from the original 1865 North Ipswich line at Ironpot Creek, whereas railway 
records show that the trusses came from the Pine River bridge. Probably both 
statements are correct and the true history may be that in 1877 the Ironpot 
Creek trusses were reused here, and then replaced in 1913 by trusses from 
Pine River. If this is the case, the present trusses date from 1888, the construc-
tion date for the original bridge across the Pine River. 
The Wide Bay Creek bridges are on the Kilkivan line, opened in 1886 as a 
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branch of the Maryborough to Gympie line, before the connection between 
Gympie and Brisbane. This line crosses the Mary River at Miva by the 
Dickabram Bridge (fig. 139), similar in many respects to the first Indooroopilly 
Bridge, built over the Brisbane River in 1875. (Both were designed by Henry 
Stanley.) The metal spans at Dickabram consist of a central 36.6-m hog-back 
truss, flanked by two 24.4-m parallel chord lattice trusses. Indooroopilly had a 
somewhat larger 48.8-m hog-back, with one 12.2-m and one 24.4-m northern 
approaches and six 24.4-m approaches at the south, all in the form of half-
through, parallel chord lattice trusses as at Dickabram. The detailing of the 
trusses appears to have been similar, and both were designed for two tracks; 
Dickabram now carries one track and a roadway. Dickabram also has substan-
tial end piers of timber, and extensive timber approaches with understrutted 
11.0-m spans still in use. 
Fig. 138 The bridge over Lockyer Creek near 
Lowood, 1885, originally had a single 30.5-m 
span, but this has been subdivided by the 
addition of a central timber trestle. 
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Fig. 139 Dickabram Bridge over the Mary 
River at Miva, 1886. 
The bridges on the Cairns-Kuranda railway form a group of major historical 
importance. The line from Redlynch to Myola, 4 km west of Kuranda, was 
completed in 1891, and from Myola to Mareeba in 1893. Of the bridges, that at 
Stoney Creek (fig. 140) is the best known, and is in one of the most beautiful 
locations of any Australian bridge, curving as it does across the face of the falls. 
The lattice trusses forming the bridge are supported on steel trestles, spanning 
9.1 m across the tops of the trestles and 15.2 m between trestles. 
The Stoney Creek Falls bridge is at 23.2 km. Two kilometres further down, 
at 19.3 km is the first important bridge, with a 30.5-m lattice truss span. The 
second, at 20.7 km has a 24.4-m lattice truss, and there is another 30.5-m lat-
tice just below the faUs at 22.8 km. The Surprise Creek bridge (fig. 141), at 
28.8 km, is also in a spectacular location, and is visible from the road in the 
gorge far below, at the head of a major waterfall. Originally the 30.5-m main 
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span was flanked by timber approaches, but these were subsequently replaced 
by 21.3-m lattice trusses. According to the drawing, the pin-jointed span at the 
Kuranda end - the near span in the photograph - is from the first 
Indooroopilly Bridge. The bridge at Christmas Creek, at 29.2 km, is the last of 
the major bridges in the ascent up the gorge. It is curved in plan, and has spans 
of 15.2, 9.1, and 15.2 m. Above Kuranda there are two lattice truss bridges 
near Koah, and a third at Biboohra, over the Barron River. The Biboohra 
bridge is unusual, with three 36.6-m hog-back lattice trusses. 
The completion of the coastal route from Brisbane to Cairns required the 
construction of many major bridges over the wide coastal streams. Many of 
these were built in the period 1890 to 1905, described by A. Casey of the 
Queensland Government Railways as the "big truss era". 
The first Albert Bridge across the Brisbane River at Indooroopilly, 1875, was 
Fig. 140 Bridge at Stoney Creek Falls, 1891. 
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Fig. 141 Surprise Creek bridge, on the 
Caims-Kuranda railway, 1891. 
washed away in 1893. Stanley, who designed both this bridge and its replace-
ment described its destruction. 
In order to assist the bridge to resist the abnormal strain to which it was subjected, a 
train of loaded wagons was placed on the up-stream line [and] the precaution was 
taken to drive steel wedges between the rollers [at Pier 6, at the north end of the 
48.8-m span]. Shortly afterwards a settlement was found to have taken place in the 
second pier from the south abutment, and traffic over the bridge was consequently 
at once suspended. This pier disappeared during the night, its foundation being 
completely undermined, as was afterwards ascertained, by the excessive scour in 
the river-bed, which extended to a depth of over 40 feet (12.2 m). 
Pier 4 failed early the next morning and the same day (5 February), Pier 5 
"which supported the southern end of the 160-foot [48.8-m] span, succumbed, 
carrying the girders and their load of trucks with it". The two spans on the nor-
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thern side were washed away a fortnight later and "all that remained of the 
bridge were four of the 80-foot [24.4-m] spans, resting on the two alternate 
cylinder piers Nos. 1 and 3, the attachment of the rails serving to balance them 
at the unriveted ends". 
Henry Charles Stanley was a distinguished engineer. A biographical state-
ment written by Stanley himself in 1876 describes the first part of his career in 
the following words. 
I have been connected with the profession as a railway engineer during a period of 
over 18 years and previously had the advantage of 2 years special training at the 
Edinburgh University . . . I passed the usual term of articles, 5 years, under Messrs. 
B and E. Blyth, Consulting Engineers to the Caledonian Railway and other railways 
in Scotland, and was engaged with them on extensive railway surveys, as well as 
works under construction . . , 
Fig. 142 Second Albert Bridge, 
Indooroopilly, Brisbane, 1895. Two bridges 
are visible behind the Albert bridge — another 
railway truss bridge, and the Indooroopilly 
suspension bridge. 
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Fig. 143 Alexandra Bridge over the Fitzroy 
River at Rockhampton, 1899. 
He was appointed to the Queensland Railways in 1863, and after a period in 
New Zealand was appointed assistant engineer and surveyor in 1866 on the 
line west from Rockhampton, and then in 1872 as chief engineer. He was 
demoted in 1874 for what was regarded by the government as the high cost of 
the Brisbane to Ipswich railway but then reinstated in September 1875. He 
became chief engineer of the Southern and Western Railway, and then from 
1892 was made responsible for the whole state; he retired in 1901. 
The second Albert Bridge at Indooroopilly stiU stands (fig. 142). With two 
spans, each of 103.7 m, it is one of Australia's largest truss bridges. At the time 
when it was completed, in 1895, it was second only to the first Hawkesbury 
raU bridge in span length (125.0 m, 1899), but this bridge has since been 
replaced. The two hog-back trusses have a double-intersection web system, 
with underslung cross girders. Seven years later, in 1902, the rather different 
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Bremer River bridge at SadUers Crossing, west of Ipswich was put into 
service, with parallel chords instead of the variable depth used at 
Indooroopilly. It has two main spans, each of 45.7 m, with a double intersec-
tion web system and underslung cross girders as at Indooroopilly. 
Many of these large trusses have since been replaced. The original bridge 
across the Mary River at Antigua south of Bundaberg was completed in 1881 
with two 45.7-m hog-back trusses, but replaced in 1917. In Bundaberg, the 
original 1891 bridge, which was replaced in 1923, had nine 33.5-m trusses. 
Similar replacements occurred at the Kolan River bridge near Avondale, 1892 
and 1925, and the Boyne River bridge near Benaraby, 1896 and 1925. The 
Calliope River bridge north of Gladstone, 1902, was somewhat larger, with a 
central hog-back truss of 75.0-m span and approach trusses at each end of 
45.3-m span, similar in construction to the Rockhampton bridge, described 
below. It was replaced by concrete girders in 1965. 
Fig. 144 Burdekin River bridge at 
Macrossan, 1899, with new bridge at rear. 
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Fig. 145 Bridge at Emu Creek near Petford, 
on the Chillagoe railway, 1900. 
The Alexandra Bridge across the Fitzroy River at Rockhampton, 1899, is the 
third of the bridges that still exists (fig. 143). Its similarity to the Indooroopilly 
Bridge is apparent, but it is somewhat smaller, with two 75.0-m main spans, 
and two 30.5-m side spans. Because of the risk of flooding, it was decided not 
to use falsework in the main stream of the river during erection of the trusses. 
The same decision had been taken at Indooroopilly and, indeed, this became 
the common practice for major bridges across the Queensland coastal streams. 
At Indooroopilly, the northern span was assembled on the bank and then 
moved longitudinally into position with the front end supported on staging 
mounted on an old ship's hull; the same hulk was used for the bridge at 
Rockhampton. 
The last in the series is the Burdekin bridge at Macrossan, completed in 
January 1899. Although now out of service, it stUl stands, with six 75.0-m 
spans (fig. 144). The clearance between the bridge and the river bed is about 
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25 m. At the time the bridge was designed the highest recorded flood (of 1870), 
had a cross-sectional area of flow of 7,550 m^, with an observed surface 
velocity of 4.0 m/sec; at this flow the water level would have been about 3 m 
below the trusses. It is difficult to conceive such a major flood. 
The main trusses were erected with the aid of an erection truss, similar in 
form to an inverted bowstring arch, with a span of 75.0 m. It was so con-
structed that it could be broken into two halves, each of 37.5-m span. A timber 
tower was erected at midspan and used as a temporary support for the two 
halves. These were then joined together, the tower removed, and the main 
trusses erected. The erection truss was then dismantled in halves by lowering 
to the river bed. 
There were also other smaller bridges built about this period. The line from 
Mareeba to Lappa Junction, built by the private Chillagoe Railway and Mining 
Company in 1900, has three bridges of interest - a 24.4-m span at Granite 
Fig. 146 Bridge south of Ideraway, near 
Gayndah, 1906. 
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Fig. 147 The plate-girder spans at Splitters 
Creek, c.1881, with longitudinal timbers 
instead of transoms. 
Creek; the bridge across the Walsh River near Mutchilba with five lattice truss 
spans, and that at Petford, across Emu Creek, with three 26.4-m lattice truss 
spans and timber approaches (fig. 145). 
Between 1900 and 1930, many substantial metal trusses were built. They in-
clude the bridge at Albion, across Breakfast Creek, c.l902; over the Dawson 
River at Duaringa, three 33.5-m spans, 1904; at Barmundoo, 1908, with pin-
jointed lattice trusses; across Reid River, south of TownsviUe, 1909; over the 
Nogoa River at Emerald, 1911; and across the Comet River at Comet. The last 
of these replaced an earlier bridge with timber trusses. The bridge south of 
Ideraway, c.1906 (fig. 146), is at first sight one of the most remarkable of aU 
Australian truss bridges. However the reason for the unusual shape is that the 
bridge consists of part of the erection truss used at Macrossan, modified for 
this location. The complete truss was 75.0 m long, with ten bays. This truss 
uses six of these bays and has a span of 45.5 m. The pinned construction and 
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multiple members are unusual, but were originally designed for rapid 
assembly and disassembly. 
It is also appropriate to record the North Johnstone River bridge at Daradgee, 
a major bridge in its own right, and the final link in the coastal route from 
Brisbane to Cairns. Its main Pratt trusses have spans of 37.1, 37.6, 61.7, and 
25.0 m. 
Although metal girders were widely used in Queensland, none of these were 
of large span. The oldest that still exists is the main span of the bridge at Split-
ters Creek, 1881 (fig. 147). The girders, in their original form and at present, 
are continuous over two 18.3-m spans. They support cross girders at lower 
flange level, which in turn carry the longitudinal timber stringers on which the 
rails rest. The Number 3 bridge over Wide Bay Creek near Woolooga, buiU 
about 1885, is similar, with six 15.2-m spans. 
Two bridges near Charleville are associated directly with Stanley, and are 
Fig. 148 Angellala River Number 1 bridge, 
1888, between Charleville and Mitchell. Note 
the original cast-iron piers, and the intervening 
steel props that were added subsequently. 
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Fig. 149 The plate-girder bridge over 
Macintyre Brook at Inglewood, 1906, has 
decorated concrete piers, and diagonal 
stiffeners in the far spans. The photograph is 
from the western end. 
similar to the plate-girder approaches of the Macrossan bridge. These are the 
Angellala River Number 1 and 2 bridges, located 66 km east and 29 km south 
of CharleviUe, both designed in 1885, but opened for service in 1888 and 1897. 
The Number 1 bridge (fig. 148) was originally continuous over seven 12.2-m 
spans, but these have now been subdivided; the original cast-iron piers are 
distinctive. The Number 2 bridge is larger, with a central 18.3-m span flanked 
on either side by concrete piers, with approaches formed by six continuous 
12.2-m spans on one side and four on the other, similar to the Number 1 
bridge. This bridge is in its original form, without intermediate supports. 
The Brisbane to Ipswich line has a series of minor overpass structures dating 
from about 1887. There is another overpass of the same age at Crescent Street, 
Gympie. The 1893 bridge over Saltwater Creek at Bundaberg, with a single 
plate-girder span, is notable for its use of screw-piles, which may also be found 
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in the bridges at Cabbage Tree and Nudgee creeks on the Brisbane to Sandgate 
lines. 
The bridge over Macintyre Brook near Inglewood, 1906 (fig. 149) includes 
four different types of metal girder. At the eastern end are three spans with 
transoms resting directly on fish-belly plate girders. These are followed by two 
half-through plate-girder spans, each of 18.3 m, with diagonal stiffeners. The 
main span of 22.0 m has deeper, half-through plate girders, with curved upper 
flanges, and finally, at the western end, there is another plate-girder span of 
different design. The piers illustrate the tendency to experiment with the use 
of concrete that is characteristic of the period. 
Near Mount Morgan are two substantial girder bridges over the Dee River, 
buiU about 1910. Of the same age are the North and South Pine River crossings 
between Petrie and Bald HiUs. The South Pine bridge has three 15.2-m main 
Fig. 150 Bridge over Deep Creek at Chowey, 
1905. 
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Fig. 151 Concrete bridge south of Ideraway, 
near Gayndah, 1907. 
spans, twenty-five 11.0-m plate-girder spans, and a 6.1-m joist span. There is 
another long girder viaduct immediately adjacent and the total length of these 
metal girder spans comes to 477 m, making this one of the longest metal girder 
bridges in Australia. The North Pine bridge is simUar. 
The use of concrete arches for railway bridges is distinctive to Queensland 
and South Australia; a characteristic feature of these bridges is the variety of 
form. The Queensland bridges date between 1900 and 1913, coinciding with the 
term of office of William Pagan as chief engineer and there is reason to believe 
that he was responsible for the designs. The first is on the Toowoomba range, 
below Rangeview, built about 1900. It has three 10.1-m spans, and is built on a 
curve, with a steep side slope. In many respects it follows the form of a stone 
arch, with solid spandrel waUs and fiU above the semicircular arch ribs. The 
faces of the bridge are incised to replicate the joints of a stone arch, but this does 
not disguise the fact that the bridge is of concrete. 
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The second bridge, at Chowey (fig. 150), also follows the form of some stone 
arches, as the deck is carried on fill supported on small deck arches with col-
umns from the major arch rib. The date, 1905, is cast into the structure at 
midspan, and texture has been used to identify the ribs of the minor arches. 
The bridge has a span of 26.8 m, and is set in a deep rocky gorge. 
By the time of the third bridge, 1907 (fig. 151), an observer is left in little 
doubt that the bridge is of concrete, for the design has departed completely 
from the forms that were used with stone. The arches are wall-type and sup-
port vertical diaphragms with a deck slab carrying the ballast and the track. 
Each span is isolated from its neighbours by complete cuts which proceed ver-
tically above the piers, trimmed on each side by the double end walls visible in 
the photograph. These walls and the joint are carried up to deck level, and are 
visible at the top dividing the ballast between the spans. The bridge crosses 
Fig. 152 Three-span arch over Lockyer 
Creek, 1910. 
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Fig. 153 Bridge at Humphrey, west of 
Gayndah, 1911. 
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Steep Rocky Creek north of Gayndah, about 1.3 km south of the Ideraway 
metal truss. There are five 8.5-m concrete spans. 
The most remarkable of these bridges is that which crosses Lockyer Creek 
between Helidon and Murphy's Creek (fig. 152) with drawings signed by 
Pagan in March 1910. A close view of the bridge reveals the complexity of the 
detailing and the quality of the formwork and the concrete. The ballasted deck 
is carried on a concrete slab, with cast-in-situ concrete balustrades that are also 
in excellent condition. The main spans are 22.8, 27.2, and 22.8 m, with 
intermediate frames at 4.9-m centres. 
There is a similar bridge 2.6 km closer to Brisbane, with a single 27.4-m 
span. The track on this bridge has been laid to a curve, accommodated by 
shaping the edges of the deck slab, with the concrete balustrades built to the 
curve. It also dates from about 1910. 
The last of the series is located 2.8 km west of Humphrey, and about 12 km 
west of Gayndah (fig. 153). Its spans are 7.9, three at 10.7, and 7.9 m, and it 
was built about 1911. Although much simpler than the previous bridge, it is 
still remarkably successful in its concrete treatment, with the emphasis given 
to the piers, and with recessed spandrel walls. 
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This bridge on the Canning River, 1893, is a 
typical example of the many timber truss 
bridges designed by C. Y. O'Connor (based on 
original engineer's drawings). 
WESTERN 
AUSTRALIA 
The first European sighting of Western Australia was by the Dutch. In 1611 
Brouwer pioneered a new route to the East Indies by sailing east from the Cape 
of Good Hope and then north to Java, but it was not long before Dutch sailors 
misjudged their longitude, sailed too far east, and came upon the coast. The 
first was Dirck Hartog in 1616, and by 1628 these accidental sightings enabled 
the preparation of a reasonable map of much of the coastline. Vlamingh in 
1696 had even explored the Swan River, but the Dutch decided that the coun-
try was barren and of little value. 
The first settlement was made by the British at King George Sound when 
Lockyer arrived there on Christmas Day 1826 with a party of eighteen soldiers 
and twenty-three convicts. The sound itself had been discovered by Van-
couver in 1791 and charted by Flinders in 1801 and Baudin in 1803. The settle-
ment struggled to exist, and in 1831 was renamed Albany, opened up for free 
settlement, and the convicts withdrawn. 
In 1827, Capt. James Stirling was sent from Sydney to examine the Swan 
River district and in March of that year mapped both the Swan River to Ellen 
Brook and the Canning River to fresh water. Returning to England he 
persuaded the government to establish a free settlement and proposed the for-
mation of a syndicate to assist in colonization. Captain Fremantle in the 
Challenger was sent ahead to take formal possession of the land, which he did 
in May 1829, being followed about six weeks later by Stirling, John Septimus 
Roe, the surveyor general, and the first party of settlers. The sites of Fremantle 
and Perth were established by August of that year, and by September the first 
allocations of rural land had been made along the Swan, Canning, and Helena 
rivers. 
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By the end of 1829, the Canning River had been followed to its source and 
Preston and ColUe had reached the Murray. The same year WUson set out 
from Albany to travel overland to the Swan, but turned back down the Den-
mark River and returned to Albany along the coast. Thomas Peel, a member of 
the original syndicate, had been promised a large area of land extending south 
from the Swan, but forfeited his claim by late arrival. In its place he was 
granted land north of the Murray River, and in 1830 moved onto this land, and 
then to Mandurah. Also in 1830, Dale followed up the Helena River, and car-
ried on to reach the vicinity of York and Beverley on the upper reaches of the 
Swan, here named the Avon. 
The first overland journey from Perth to Albany was made by Bannister in 
1831. He was foUowed in 1834 by Governor Stirling himself, in company with 
Roe, who, on the return journey, travelled directly from Albany to York, and 
then to Perth. Stirling had also travelled to Augusta in 1830, and to Vasse (or 
Busselton) in 1834. TThe region around Port Leschenault (Bunbury) was first 
explored in 1831. 
Explorations to the north were a little later. Moore discovered the Moore 
River in 1836 and in the period 1837-38, Grey explored the north-west, and 
then in 1839 the county between Shark Bay and Perth. Champion Bay, the site 
of a future harbour for Geraldton, was located in 1841. In the same year Eyre 
achieved one of the greatest of all overland journeys of exploration, from 
Adelaide to Albany. 
Settlement rapidly followed exploration and townships were established at 
Guildford and Augusta in 1830 and York in 1831. Peel was at Mandurah in 
1830, and Stirling himself at Vasse (Busselton) in 1834. The Murray River 
region was the centre of much conflict with the natives, reaching a climax with 
the so-caUed battle of Pinjarra in 1834. 
Australind, on the Leschenault Estuary, was the site of an attempted settle-
ment in 1841 on the Wakefield or South Australian pattern. This eventually 
failed, but there were landholders in this area from that time, and by 1844 
there is mention of a timber export trade from Bunbury. 
Road and Railway Development 
Detailed information on the early roads is difficult to locate but by early 1831 
there was a fairly good road from Perth to Guildford. One of the difficulties 
arising from the early planning was that Fremantle and Perth were on opposite 
sides of the Swan and early transport between these centres was by boat. By 
1834 there were ferries at Fremantle, Preston Point (north-east of Fremantle), 
Mount Eliza (near the site of the present Narrows bridge), and Guildford, with 
roads from Fremantle to Perth on both sides of the river. There were at that 
time two roads from Canning to Perth .^ one through South Perth and the other 
through Guildford, and a "bush road" from Gvuldford to York. 
The settlement at Mandurah was originally suppUed by sea but soon two 
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land routes were established, one from Fremantle down the coast, and the 
other from Canning to Pinjarra. The inland track was widened in 1838, further 
improved in 1841, and extended south-west to the mouth of the Harvey River 
about the same time. Following the settlement of Australind in 1841, this was 
connected by road to Mandurah, with a ferry across the inlet. 
Arrowsmith's map of 1839 shows the road from GuUdford to York, roughly 
along the route of the present Great Southern Highway, with roads from 
Guildford to Perth along the north bank of the Swan, and from Guildford to 
Albany. 
The major factor in accelerating the development of the early roads was the 
introduction of convicts in 1850. Palmer has written. 
The contribution made by convicts to the development of Western Australia 
deserves far better recognition. In January 1863 James Manning, Clerk of Works, 
and E.M. Grain, Captain R.E., submitted a report on the total work performed by 
convict labour in the twelve years from the arrival of the Scindia in June 1850 up to 
November 1862. The extent of road and bridge work alone is outstanding and 
included: 239 bridges erected or extensively repaired; 543 culverts made and 
repaired; 563 miles of road cleared, made and repaired. 
Considering that during the first 21 years of the colony less than 10 bridges of any 
size were built, the achievements of the convicts in the following twelve years was 
quite remarkable and of inestimable benefit to the State. 
Some picture of the condition of the roads in the early 1850s can be found 
from Hasluck's biography of Edmund Du Cane. He arrived in Perth in 1851 as 
one of three Royal Engineers sent to take charge of convict works. Soon after 
his arrival he wrote that "bridges, depots, gaols etc are what we are building 
just now . . . The places I have to visit once a month are York and Toodyay, 40 
miles. There are only 2 cottages on the York road - one at Mahogany Creek and 
the Half-way House - and then only two on the Toodyay road." In 1852 he 
reported that part of a new line of road from Toodyay to Guildford had been 
cleared, and in a letter written about the same time, he spoke of the arrival of a 
steamer: "No tidings of her yet — she touches at King George's Sound [i.e., 
Albany] which is 300 miles from here and no road and no bridges for 200 miles 
of the way." 
The first railways were privately built. In 1871 the Western AustraUan 
Timber Company built a line from Lockville north of Busselton to Yoganup, a 
distance of 20 km; and Mason, Bird and Company built another for 40 km 
from Rockingham to Jarrahdale. This appears to have spurred the government 
into activity for, the same year, a committee was established to investigate the 
possibility of a line from Guildford to York. A decision was made instead to 
build a railway from Geraldton to Northampton to provide access to lead and 
copper deposits. Construction commenced in 1874, but it was not until 1879 
that the 55 km line was finished. Part of the reason for the delay was a change 
in gauge during construction from 3 ft (0.91 m) to 3 ft 6 in (1.07 m), this being 
then adopted as the standard for the Western Australian railways. The 
Geraldton to Northampton railway is no longer in service, but followed a route 
close to the present North West Coastal Highway. 
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The second government railway was from Fremantle to Guildford, a 
distance of 32 km. Built by Robb, and opened in 1881, it foUowed the north 
bank of the Swan River, with crossings at Fremantle and GuUdford. It was 
extended to Chidlow in 1884, York in 1885, and Northam and Beveriey in 
1886. 
The original line followed a route with steep grades across the range east of 
Midland, passing through SmUh's MUl, Glen Forrest, and Mahogany Creek. In 
1896 the Mahogany Creek diversion was built, passing through ParkerviUe 
and Lion MiU. It included a tunnel located in the present John Forrest National 
Park but unfortunately the grade was stiU too steep, particularly on the ascent 
with smoke trapped in the poorly ventilated tunnel. A further deviation was 
built around the spur for the ascending track, and finally this whole section of 
route was abandoned. The present standard gauge railway foUows the valley 
of the Avon River through Toodyay. 
The Geraldton railway was extended south to Walkaway in 1887 to carry 
wheat grown on the Greenough Flats. In 1891 a third railway was started, with 
a line from Bunbury to Boyanup, a distance of 26 km. It was decided that this 
should be linked into the central system, and the line from East Perth to Picton 
Junction was completed in 1893. An extension to Boyanup was opened in the 
same year, and another to Busselton in 1895. 
Two major railways were constructed by private companies on the land 
grant system. The first of these joined Beverley to Albany in 1889; the second 
was built by the Midland Company from Midland to Walkaway, coming into 
service in 1894. Both lines were later taken over by the government - the 
Great Southern Railway, as the line to Albany was called, in 1896; and the 
Midland Railway in 1964. 
To serve the rich gold fields around Kalgoorlie, the government extended the 
line from Northam to Southern Cross in 1894, and then to Kalgoorlie in 1897 
and Menzies in 1899. Gold had also been discovered in the Murchison area 
east of Geraldton, and a railway was constructed from Geraldton to MuUewa 
in 1894, and to Mount Magnet and Cue in 1898. 
Road Bridges 
The use of stone or brick for bridge construction in Western Australia is rare. 
In 1911 TurnbuU wrote: "To the best of my knowledge there is no example of a 
brick or masonry arch-road bridge in the state." He was not entirely correct, for 
there were at least two. 
A two-span brick arch (fig. 154) may still be seen at Berkshire Valley, 19 km 
north-east of Moora, on an historic farm founded in 1842 by James Clinch; it 
carries the date 1869 and has spans of the order of 3.7 m. 
James Manning was responsible for the design and construction of a large 
wooden bridge across the Swan River at Fremantle, opened in 1866. A model 
of this bridge held by the Royal Western Australian Historical Society (fig. 155) 
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Fig. 154 Brick arch at Berkshire Valley, 
1869. 
shows a stone arch in the southern approach. This can also be seen in early 
photographs of the bridge and in the original drawings held in the Battye 
Library. It had a span of about 4.3 m and carried a 7.6-m roadway. The model 
is accurate in many respects; for example, in the large depth of fill above the 
arch, the heavy wing walls, and the solid stone railings. However, the bridge 
was more finely detailed than is shown in the model, with a semicircular rib 
neatly joined to the surrounding masonry, and with decorated springings. 
Apart from these two exceptions, aU the old bridges that have been recorded 
in West Australia are of timber. Palmer suggests that a bridge buiU across the 
Helena River at Guildford in 1835 may have been the colony's first substantial 
bridge. It was located at Drummond's Crossing, 0.4 km upstream of the pre-
sent bridge, and replaced in 1867 by a bridge designed by Jewell. 
The first Causeway bridge was opened in May 1843. Designed by the 
surveyor general, J.S. Roe, it appears to have had two major openings, each with 
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two 9.1-m spans, linked by three groups of twenty shorter spans. The two 
longer spans used some form of truss, but the details are not clear from the 
drawings. It was damaged by flood in 1862, reopened in 1867, widened in 1903 
and again in 1933, and replaced in 1952. 
The Australind settlement gave rise to at least three early bridges, con-
structed between 1845 and 1848. The first of these, across the Brunswick 
River, was completed in March 1845 and remained in service until 1932. The 
second was the Lower Collie bridge, built by W. Pearce Clifton. It had 
understrutted timber girders with fourteen spans, typically of 7.9 m. 
The Canning River was obviously a major obstacle to traffic from Perth to 
Fremantle and to the south. The first bridge at the site near the junction with 
the Swan was opened in 1849 and was 159 m long, 3.7 m wide, with a deck 
2.4 m above high water. It was replaced in 1867, and this bridge was then raised 
in 1892. The third bridge was built in 1908 and stood until it was replaced by 
the present structure in 1938. 
Fig. 155 Model of North Fremantle traffic 
bridge, 1866. Note the stone arch at the 
bottom right. 
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Fig. 156 Design for timber arch bridge over 
the Avon River at York, 1859. (Courtesy of 
the Battye Library, Perth.) 
Something more is known of the first Swan River bridge at Guildford, for the 
designer Edmund Du Cane was also an artist, and has left a painting of his 
work. The main river crossing had six 9.1-m spans, and there were, in addi-
tion, timber approaches totalling 91 m and embankments totalling 137 m. The 
longer spans were understrutted. 
The Battye Library has a design drawing (fig. 156) for a laminated timber 
arch bridge across the Avon River at York, dated 1859. Although the bridge 
was never built, the span of 30.5 m was quite large, and there were thirty-
eight 6.1-m approaches as well. The drawing is valuable as it demonstrates 
interest in the timber arch in Western Australia, as was the case in New South 
Wales, Tasmania, and South Australia. 
Some other old bridges for which drawings stiU exist are across the Kalgan 
River (near Albany), 1885; "across the New River at Busselton town site, near 
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the church", 1859; and over the Harvey River, 1860. At Bridgetown, the first 
attempt to bridge the Blackwood River was in 1861. This bridge was swept 
away during construction, and replaced by a second bridge in 1862 which 
stood until 1888. The third was understrutted and was replaced by a fourth in 
1936. The present bridge is therefore the fifth on the site; it is a timber girder 
bridge, opened in 1981, with seventeen 7.5-m spans. 
One of the most interesting of the Western AustraUan bridges is the convict-
built bridge over the Greenough River, 1864, (figs. 157, 158). Some of the 
timbers are original and may be the oldest still existing in an Australian bridge. 
The bridge, which is also called the McCartney Street bridge or Maley^s bridge 
forms part of an historic hamlet on the Greenough Front Flats, 24 km south of 
Geraldton. These were surveyed by A.C. Gregory in 1858, and by the end of 
1858 settled for wheat. The nearby Walkaway railway station was built in 
Fig. 157 Greenough River bridge south of 
Geraldton, 1864. 
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Fig. 158 Detail of Greenough River bridge. 
Some of the timbers are original. 
1887 to carry the produce into Geraldton. The bridge itself is very simple, with 
a timber deck on hewn timbers of "Mahogany", the early name given to Jarrah. 
These rest directly on timber sills placed on top of the stone piers. The bridge 
has five 5.4-m spans, and a long eastern approach with stone retaining walls. 
The Chapman River bridge on the northern outskirts of Geraldton is a little 
older, C.1863, but has had the original timber deck replaced with concrete. 
However the original stone piers remain beneath the modern cement render, 
and the atmosphere of the old bridge can still be felt; its similarity to the 
Greenough bridge is apparent. The original handwritten specification for the 
bridge is available, and is signed by "James Manning, Clerk of Works, 21/1/62", 
and "E.M. Grain, Captain Commanding R.E.", of the Royal Engineers Office, 
Fremantle. It was originally designed to have timber piers with "bays" (or 
spans) of 15 ft (4.6 m) clear opening. Part of the specification reads: 
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To be built on pUes driven not less than 5 feet into the natural soU, but as much 
more as the nature of the soU wiU admit of, so as to ensure a firm base. Three pUes 
in a bay, of Mahogony, hewn 12 inches [305 mm] square: the bays to be 15 feet 
clear opening. Upon the pUes, at the height shown, frame Caps 12" x 12" hewn 
Mahogany 18 feet [5.5 m] long. The mortices to be 6" [152 m] deep 3" [76 mm] wide 
and 12" [307 mm] long, that is, the width of the piles. To have mch [25 mm] pins of 
cleft mahogany to secure the caps down. 
The use of hewn timber, fuU caps rather than half-caps, and the timber pins 
should be noted. 
A note written on 30 April 1862 by Governor J.S. Hampton states, "I am 
informed that there is no timber suitable for bridge buUding to be found at 
Champion Bay and that there is an abundance of stone near the site . . .". He 
suggested the use of "a centre stone pier" and supported his suggestion by 
stating that "several similar structures at a distance from timber have been 
built in Tasmania by convict labour . . . which answered their purpose 
extremely well". The bridge as built had stone piers and timber girders with 
nine spans averaging 5.3 m centre to centre of piers. 
Another old site was across the Helena River at Guildford; a bridge built 
there about 1865 (drawing date) had four understrutted 6.1-m spans, and 4.1-m 
approaches. However the greatest of all the early timber bridges was the North 
Fremantle or Old High Level Bridge across the Swan at Fremantle (fig. 159). 
The two main spans provided a clear height of about 12 m and a span of 
13.7 m. There were in addition thirty-three minor spans, each of about 7.9 m, 
of which five were at the southern or Fremantle side, three between the main 
spans, and twenty-five at the northern side. The high and long embankment 
on the south side included the stone arch discussed previously. 
All spans of the old bridge were understrutted. For much of the bridge, the 
bases of the struts were connected by timber ties which ran horizontally at a 
height of about 4 m from the water. As a result, the slope of the understruts 
varied with the height, and near the main spans the slope was very steep 
indeed. Here a system of three understruts was used, with simple trusses 
included also as part of the railings. Manning's original drawing (fig. 160) 
shows the trusses and a double system of understruts with a third system col-
oured yellow and annotated that it was provided for staging. The drawing also 
shows metal junction details, and a chain beneath the lower chord of the deck 
truss. 
James Manning, clerk of works, travelled to Western Australia with the first 
convicts in 1850 and, with Captain Grain, was responsible for the design and 
construction of the bridge. He had trained in England as a civil engineer and 
appears to have been directly in charge of many of the engineering works in 
the colony from 1850 to 1875, including bridges, buildings, and jetties. In 1887 
he gave evidence to a "Commission appointed to examine and report on the 
Relative Value of Karri and Jarrah Timbers for Construction of Works, Par-
ticularly for Submarine Operations", and commenced his evidence with these 
words: "I am a retired Clerk of Works of the Royal Engineer Department. My 
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Fig. 159 Main spans and passing bays of the 
model of the original North Fremantle traffic 
bridge, 1866. 
experience of Jarrah has been very extensive. I superintended the construction 
of all the sea jetties in this Colony up to 1875; also the road bridge over the 
Swan at Fremantle and the road bridges in the Southern Districts." He was 
alive and mentally alert in 1887, and still respected for his experience as one of 
Western Australia's greatest engineers. 
The old bridge was commenced in 1863 and completed in 1866. It was 
placed out of service in 1896 and an adjacent bridge, called the Fremantle Low 
Level Bridge opened in 1898. This was intended as a temporary bridge for use 
during replacement of the old bridge, but when this was examined it was 
found to be in good condition. The piers were cut down to form a level deck 
and the bridge placed back in service in 1909, continuing until 1939. 
The present timber girder bridge across the Murray River at Pinjarra is 
modern but occupies a site troubled by repeated floods. In 1840, bridges were 
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built near Pinjarra over both the Dandalup and Murray Rivers; the original 
drawing for the former, signed by Manning in 1859 is still available. Shortly 
after the bridges were completed the Murray flooded and the decking of the 
bridge was lifted off and slewed around onto the left bank. It was 
reconstructed by John McLarty and reopened in 1842 with four spans on stone 
piers. In 1847 the Murray flooded again and washed away the new bridge. It 
was raised and rebuilt, and at this stage it is described as being 36 ft (11.0 m) 
high and 285 ft (86.9 m) long. This was still not high enough, however, for the 
major flood of 1862 brought the bridge down once more. The Battye Library 
has a plan drawn by James Manning in September 1868 for a new bridge raised 
2.9 m over its predecessor and incorporating the three old stone piers. The 
alignment of the new bridge was at an angle to the old. This did not matter at 
the central pier, which was simply raised the necessary amount, but at each of 
Fig. 160 Drawing of one of the main spans 
of the North Fremantle road bridge, signed 
"James Manning, 29.3.66". (Courtesy of the 
Battye Library, Perth.) 
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Fig. 161 Brockman's Bridge over the 
Blackwood River north-east of Nannup, 1906. 
the two adjacent piers it was necessary to corbel the new stonework out to one 
side, giving piers of unusual shape. This bridge had nineteen spans from 4.3 to 
9.2 m, with the additional piers in the form of timber trestles. 
Timber trusses were also used in Western Australia. The first Causeway 
bridge had timber trusses. Another was across the Swan River at Upper Swan 
built about 1897 with a single 14.6-m half-through Howe truss span and timber 
girder approaches. It survived at least until 1946. At Mandurah also there was 
a long bridge with a single truss span of about 11m. 
Another common form was the understrutted girder bridge, examples of 
which have been described previously. 
Other old existing bridges were buUt to standard designs and are conven-
tional in appearance. One of the oldest is Brockman's Bridge over the 
Blackwood River 12 km north-east of Nannup (fig. 161). It has nine spans -
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5.5, seven at 6.1, and 5.5 m - and was built about 1906. The squared timbers 
used for its girders and corbels are consistent with its age, but in other respects 
it is similar to a more modern bridge. Pumphrey's Bridge is another bridge of 
the same age and design, and crosses the Hotham River 26 km south-west of 
Pingelly. A little younger, 1911, is the bridge over the Avon River at Mears, 
35 km east of Brookton. 
A more recent bridge in a beautiful setting is that at Ualling over the 
Blackwood River (fig. 162) 19 km north-east of Dinninup. BuiU in 1920 it stiU 
has the squared timbers and half-caps that appeared in the previous examples. 
It has ten 6.1-m spans, and, although it still stands, was placed out of service in 
1967. A final example is a bridge at Salt Lakes, 6 km south of Three Springs 
(fig. 163). Departmental records date this bridge at 1928 but in its appearance it 
is somewhat older, with squared timbers and bracing members placed bet-
ween the piles. 
Fig. 162 Ualling Bridge over the Blackwood 
River 19 km north-east of Dinninup, 1920. 
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Fig. 163 Bridge south of Three Springs, 
1928. Note the use of squared timbers, and 
the diagonal braces set between the piles 
rather than bolted onto their faces. 
Wheeler has discussed the choice of material for road bridges in Western 
Australia. His data show that the percentage of bridges using timber was 100 
per cent until 1927, dropped to 55 per cent in 1928, rose to 100 per cent in 
1931, and stayed at that level until 1945. It has since declined, being about 22 per 
cent in 1975. 
The nontimber structures built in the three years 1928-30 used steel and 
concrete. The bridge at Brunswick Junction over the Brunswick River is, in 
many respects, similar to the conventional timber girder bridge, but has steel 
joists in place of the girders and crossheads; another similar bridge crosses the 
Collie River north of Burekup. Altogether, thirteen bridges of this type were 
built in this period, one of the largest being at Minderoo Station over the 
Ashburton River, 43 km south of Onslow, with six 12.2-m spans. In this case 
the piers were constructed with twin steel tubes, braced by crossmembers to 
form rigid frames three bays high. 
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The first concrete bridge was at MuUewa over the Murchison River, built 
about 1928. It has seven simply supported spans, 9.0, five at 10.7, and 9.9 m. 
Another, over the Fortescue River at Roy Hill, c.1928, has a reinforced con-
crete slab continuouus over three short spans. A third is at Kenwick over 
Bickley Brook south of Perth. 
There are also suspension footbridges at Collie and York, and the unusual 
One-tree Bridge over the Donnelly River west of Manjimup. 
Fig. 164 Typical timber girder railway bridge 
across the Blackwood River 6 km west of 
Dinninup. Note the flood debris caught on the 
bridge. 
Railway Bridges 
Very few railway bridges of historic interest remain in Western Australia. 
Timber has been the common material of construction and the timber girder. 
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Fig. 165 North Fremantle railway bridge, 
1880, showing 15.2-m truss span. (Courtesy of 
the Battye Library, Perth.) 
as Ulustrated by the Blackwood River bridge near Dinninup (fig. 164), is the 
normal structural form for bridges that are still in service. 
As would be expected, there were bridges in the earUest railways; for exam-
ple, the Geraldton to Northampton line, opened in 1879, had at least ten 
timber girder bridges, of which the largest crossed the Chapman River 0.3 km 
upstream of the present North West Coastal Highway. 
The 1880 Fremantle to Guildford railway crossed the Swan River in two 
places. The North Fremantle bridge had four 15.2-m timber truss spans (fig. 
165) with an approach viaduct of fifteen understrutted 9.1-m spans on the 
Fremantle side and an approach embankment on the North Fremantle side. It 
carried a single track. In 1895 another bridge was built on the western or 
downstream side to carry stone from a quarry at Rocky Bay to the new South 
Mole at Arthur's Head, then under construction. When the Mole was com-
pleted late in 1895, the new bridge was used to carry the DOWN track of the 
Fremantle to Guildford railway (that is, from Fremantle) while the old bridge 
was used for the UP track. In 1926, flooding of the Swan River caused part of 
the embankment to be washed away, with the destruction of the northern 
truss of each bridge. Substantial reconstruction took place, the revised system 
being completed in 1928 and remaining in service with modifications, until 
1964. 
The original 1880 Guildford bridge was a combined road and raU bridge and 
had twenty-seven 9.1-m spans with simple girders, and understruts added 
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later. A new bridge for two tracks was opened immediately downstream in 
February 1898, with thirty-nine 4.6-m spans and two 12.2-m timber Howe 
trusses; these trusses were replaced in 1939, and the bridge as a whole 
demolished in 1968. 
The third major railway bridge over the Swan River was built at Belmont in 
18i85 as part of a short line from Bayswater to a racecourse on the south bank. 
It also had two 12.2-m timber Howe truss spans and long approaches. 
The use of understrutting was common in the early bridges and can be illus-
trated by a fifteen-span viaduct (fig. 166) on the Clackline to Newcastle 
(Toodyay) line, opened in 1888. Large circular metal washers were used to 
align the top ends of the understruts and can be seen in the drawing. The 
timber tie used in this design at the foot of the struts is also noticeable. There 
was another three-span bridge of this design just north of Clackline and other 
examples on the Midland Railway, in particular across the Swan River at Up-
per Swan, with sixteen 9.1-m spans; at Ellen Brook; and at the Greenough 
River. 
Fig. 166 Understrutted viaduct on the line 
from Clackline to Newcastle (Toodyay), 1888. 
(Courtesy of the Battye Library, Perth.) 
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Fig. 167 Overbridge at Hotham St, 
Bayswater, 1920. 
The Department of Public Works was constructing authority for the Western 
Australian Railways and from 1891 all engineering construction came directly 
under the engineer-in-chief. This position was held from 1891 to 1902 by 
Charles Yelverton O'Connor, one of the greatest of the early Australian 
engineers. He was born in Ireland in 1843 and after an apprenticeship to John 
Chaloner Smith worked on railways in Ireland until 1865. He migrated to New 
Zealand, became under secretary for public works in 1883 and then marine 
engineer for the whole of the Dominion. In Western Australia, his major 
achievements were the Fremantle harbour works and the Coolgardie water 
scheme. It was the first of these projects that required the construction in 1895 
of the second North Fremantle railway bridge, described previously. The 
Mundaring weir was built on the Helena River to supply water to Coolgardie 
and Kalgoorlie gold fields, 325 miles (523 km) away. Construction commenced 
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in 1898 and progressed rapidly. Unfortunately the two schemes attracted 
criticism and in 1902 O'Connor committed suicide. In the words of the 
Cyclopedia of Western Australia: 
on Saturday, March 8, 1902, a test was made of seven miles of pipe-track. This pro-
ved very successful, but one defect was discovered. The Engineer in charge 
reported this to Mr O'Connor on his return to Perth. It was arranged that they 
should both proceed by the 9 o'clock train on the Monday morning to Chidlow's 
Well, in the vicinity of which place the defect had been observed. Unfortunately by 
that time the great engineer had breathed his last. 
His period of office coincided with great growth in the railways. Morley has 
pointed out that when he was appointed in May 1891 there were 
approximately 300 km of operating government railways; at the time of his 
death in 1902 there were more than 2,100 km. 
Fig. 168 Horseshoe Bridge and Perth 
Railway Station, 1903. 
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One of the lines opened during O'Connor's term of office was that from Perth 
to Bunbury, 1893, which included the most important series of bridges in the 
colony. Many of these used a standard 40-ft (12.2-m) timber truss span design-
ed by O'Connor. The first crossing, called Bunbury Bridge, over the Swan 
River from East Perth, had two of these spans and one hundred and four 4.6-m 
spans. Others were over the Canning River (two - see the sketch at the beginn-
ing of this chapter); the Serpentine River (one); the North Dandalup River (one); 
the South Dandalup River (one); the Murray River (three); the Harvey River 
(two); the Brunswick River (one); and the Collie River (two). These were not the 
only such bridges - there was one built over the Capel River in 1895 on the 
Boyanup to Busselton line; four on the Mahogany Creek deviation, 1896; and 
another over the Greenough River on the Geraldton to MuUewa line, 1894. 
Unfortunately, none of these old timber bridges still exists. There are a few 
old timber girder overpasses in Perth dating from the 1920s, such as the bridge 
at Hotham Street, Bayswater (fig. 167). There are also some old metal overpass 
structures that still stand. The most important of these is the Horseshoe Bridge 
built in 1903 to carry William Street over the railway, immediately beside 
Perth Railway Station (fig. 168). This rises parallel to the railway, turns sharply 
left across the tracks, and then left again to descend on the other side. The 
facade is purely decorative; the bridge itself is supported on steel troughing, 
plate girders, and metal columns. The adjacent Barrack Street bridge was built 
at the same time. 
Further to the west, the Thomas Street bridge may be the oldest of the 
Western Australian railway bridges, with a drawing date of 1899. It is a wide, 
slightly skew, short-span (7.6-m) bridge, with a buckle plate deck on deck-type 
plate girders, and outside girders rising above the roadway and footpaths. 'The 
Nicholson Street and Hay Street overpasses were built about 1912. 
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In this book, the term metal is used to cover cast iron, wrought iron, or steel. 
Cast iron, as the name implies, is formed by pouring molten iron into a mould. 
In wrought iron, hammering or rolling was used to force the impurities from 
the iron into layers or filaments of slag, giving the metal a fibrous structure and 
improving its ductility, or ability to bend without breaking. Steel has its carbon 
content reduced by blowing an air blast through the molten metal to increase 
its strength and improve its ductility. 
APPENDIX: 
Some Technical 
Terms 
Types of Bridges 
A member.is a piece of material that is long compared with its width; it can 
transmit axfal forces, along the length; transverse or shear forces, at right 
angles to the length; and bending moments (fig. 169). An axially loaded 
member may be in tension or compression. 
If a man hangs on a rope, the rope is in tension; if instead he sits on a pole, 
then the pole is in compression. A shear failure consists of a transverse move-
ment, corresponding to a transverse or shear force. A bending failure consists of 
an angular rotation, and is produced by a bending moment, calculated as the 
magnitude of a transverse force multiplied by the perpendicular distance to the 
point at which the moment is required. 
The simplest bridge type is the beam or girder (fig. 170), which depends for 
Property of University of Queensland Press - do not copy or distribute
230 Appendix 
Element 
MEMBER 
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Axial 
force 
TENSION FAILURE 
t n Shear 
force 
SHEAR FAILURE 
Bending moment 
Fig. 169 Types of forces. BENDING FAILURE 
* 
Load 
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Fig. 170 Beam or girder. 
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Stiffeners / Top flange /Web plate 
*sr 
Crosssection ' Bottom flange 
Simply supported 
girder 
Continuous girder 
Suspended span 
Cantilever arm ' Anchor arm' 
Continuous girder 
of variable depth 
Cantilever girder 
Fig. 171 Types of girders. 
its Strength on its ability to resist bending moments. The loads and end reac-
tions produce shear forces and bending moments. The bending moments 
cause bending stresses (force per unit area) that are compressive near the top 
and tensile near the bottom. To take these stresses a metal bridge girder would 
be reinforced by longitudinal members at the top and bottom to form flanges. 
Then the bending moment is taken by a compressive force in the top flange, 
and a tension in the bottom; and the shear force is taken by shear stresses in 
the web. 
A plate girder consists of a web plate and two flanges (fig. 171). For smaller 
spans, the girder may consist of a single, I-section member rolled in one piece, 
called a rolled girder, or in the case of steel, a rolled steel joist or RSJ. If a girder 
rests on the equivalent of a pin at one end and a pin and roller at the other it is 
said to be simply supported. It may instead be continuous over more than one 
span, or may have cantilever and suspended spans. 
A girder tends to waste the web material at middepth. This is avoided in the 
truss, which can be defined as a triangulated assembly of straight members 
(fig. 172). The chords of a truss serve about the same functions as the flanges of 
a metal girder, and its web members replace the solid web plate. 
Many lattice trusses have multiple web members, and the older writers 
called it a lattice girder rather than a lattice truss. The Pratt truss is simpler and 
has tension diagonals. If a truss has an uneven number of bays, then two 
diagonals - called counterbraces - may be used in the central bay. The Howe 
truss is the reverse of the Pratt and has compression diagonals and tension ver-
ticals. This geometry is convenient, for example, for timber trusses, where 
timber members would be used for the diagonals and metal rods for the ver-
ticals. 
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Upper chord 
\ 
Lower chord 
Web members 
or diagonals 
1 . Lattice truss 
(2 triangulations) 
2 . Lattice truss 
(4 triangulations) 
3 . Pratt truss 
with counterbraces in central bay 
4 . Pratt truss 
5 . Howe truss 
6 . Warren truss 
7 . Warren truss 
with verticals 
8 . Bow-string truss 
Fig. 172 Common trusses. 
9 . Double-intersection 
Pratt truss 
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Loads 
,'ji^. 
^ 
Reactions \J \J Reactions 
Arch 
Dec)< 
Arch rib 
Springing 
Terminology 
for stone arch 
Typical piece of stone, called 
a voussoir or segment 
The basic Warren truss has only diagonal web members. However, verticals 
may also be added, either at every interior joint, or at every second joint. The 
bowstring truss is one example of a truss of varying depth. In this case the 
upper chord is almost continuously curved, and acts as an arch, with the lower 
chord as a tie; that is, to form a bow (the upper chord) and string (the lower). 
The last important truss type is the double-intersection truss, with diagonals 
extending over two bays. Some forms of this truss are called the Whipple truss. 
Another way in which the strength of a member may be improved is by 
shaping it, and giving it suitable supports, to form an arch. If a curved member 
(fig. 173) is placed on a smooth surface and loaded, the two ends will spread 
and little benefit is achieved by the curved shape. If instead the bases are 
prevented from spreading, then an arch is formed and the strength of the 
member is significantly increased. In a stone arch, the self-weight is the major 
load. Because it is a fixed, distributed load, it is possible to shape the arch in 
such a way that the bending moment is zero at all points; then the arch may be 
formed of separate stones, with joints radiating from the centre of curvature. 
The space between the deck and the arch rib is called the spandrel. In a 
stone arch, this space is filled by soil, and the bridge is said to have a solid 
spandrel. With timber or metal arches, the spandrel is more likely to be open. 
A suspension bridge is, in principle, the reverse of the arch (fig. 174); the 
main member (the cable) is curved and supported in such a way that it is in 
tension rather than in compression. The cable is flexible, and it is usually 
necessary to provide additional stiffening to prevent excessive deformation of 
Fig. 173 The arch. 
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Fig. 174 The suspension bridge. 
Tower Cables 
Hangers 
Stiffening truss 
'Anchorage 
the deck under local heavy loads. This stiffening is often in the form of a stiffen-
ing truss, serving also as part of the deck, hung by hangers from the cables. 
In some cases, the deck of the side-spans is supported in some other way; for 
example, directly from the ground. There are then no hangers in the side-
spans, and the bridge is said to have straight backstays. The towers may be of 
timber, metal, stone, or concrete. 
Deck Systems 
The basic function of a bridge is to carry moving loads, and for this reason it 
must have a deck; that is, a flat surface on which the traffic runs. In the old 
stone arch bridges, the deck was carried directly on fill. With the advent of 
new materials, such as in the cast-iron arch, the construction of the deck 
became a problem because reinforced concrete was not available. One method 
of deck construction was to use timber; another was to use domed metal plates 
or buckle plates, with fill on top; another was to use metal troughing. 
With rail bridges, two forms of deck were used. In the open deck, the rails 
were usually supported on closely spaced timber transoms or sleepers, resting 
directly on the members of the bridge. Another method was to place the rails on 
longitudinal members of timber, which then were supported on the bridge, 
but this gave difficulties with the maintenance of gauge. In the ballasted deck, 
the rails and sleepers rest on crushed stone or ballast supported by continuous 
decking. 
The deck could be supported at various levels. In many cases it was placed at 
the lower chords, so that the traffic ran between the trusses or girders. In this 
case the bridge is called a through bridge. However, this type came to be sub-
divided. If the trusses or girders were shallow, there were no horizontal 
members interconnecting the upper chords and the bridge was said to be half-
through. The term "through" was then reserved for the case where the traffic 
ran between the trusses, through the space between the deck and an upper 
horizontal bracing system. Alternatively, the deck could be placed on top of 
the trusses or girders, which were then said to be deck-type. 
A complete system of deck members may be required to support the deck, 
with transverse members caUed cross girders and longitudinal members caUed 
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Corbels 
Decking 
Timber girders 
Half-caps 
Piles 
Cap or Full-cap with 
mortice & tenon joint 
to piles Fig. 175 Timber girder bridges. 
stringers. There may also be a lower lateral system of diagonal bracing 
members to provide strength under lateral loads, such as those caused by 
wind. 
Timber Girders 
Timber girder bridges have given rise to additional terminology (fig. 175). A 
corbel is a member placed beneath the girder ends to facilitate joining the 
girders to the piers. This may rest on a single cross member, called a cap (or 
full-cap), which is joined by a mortice and tenon joint to the piles. This was 
used in older bridges, where often timber pins were used instead of metal bolts 
to complete the connection. Unfortunately, this type of system caused difficul-
ty in maintenance, as it was virtually impossible to remove the cap for replace-
ment. The more modern detail is to use half-caps, set into the sides of the pile 
tops, and bolted to them. 
The piles themselves need to be braced against loads resulting from the flow 
of the stream. This is now done by wales or diagonal members bolted to the 
faces of the piles. In older bridges horizontal and diagonal members were 
inserted between the piles, with joints to the piles. 
Movable bridges 
In a vertical lift bridge the moving span moves bodily upwards, lifted by ropes 
from sheaves or pulleys mounted on towers outside the ends of the lifting 
span. A bascule bridge hinges like a drawbridge; in many bridges, the front 
end of the moving span is lifted by ropes which pass over pulleys at the top of a 
set of towers and then down to counterweights which run on specially shaped 
tracks mounted on the bascule frame. A swing bridge rotates about a vertical 
axis on a central pier. 
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map 
by Arrowsmith (W.A.), 210 
by Burr (S.A.), 135, 136 
by Cunningham (Brisbane), 165 
by Dixon (Brisbane), 165 
by Dixon (N.S.W.), 8, 9, 10 
by Higginson and Painter (S.A.), 136 
by Lesueur (Sydney), 7, 14 
by Meehan (Sydney), 14 
masonry. See arch, masonry 
Meehan, James, 14, 65-66 
Melbourne, early, 92, 96 
member, 229 
Menangle Ford, 10, 12 
metal, 229. See also arch; girder; truss 
MiUer, Lt. Henry, 163, 164 
MitcheU, Maj. Sir Thomas, 8, 10, 11, 14-15, 
92-93, 166 
Mitchell's Pass, 8, 15, 16, 20 
Monash, Sir John, 108, 114-19 
Mona Vale, 65, 77 
Moncrieffe, Alexander Baine, 160-62 
Monier, 115. See also arch, Monier 
Moore, George Fletcher, 209 
Morell, Gustavus Alphonse, 56, 116, 117 
Morris, J., 151 
Mount Lyell 
copper mines, 67-68 
railways, 67-68, 88-90 
Mount Victoria, 7, 8 
Mount York, 7, 8 
Munro, David, 114 
Murray, Lt. John, 91 
Murray R., 92, 94, 133-34, 135, 136 
Nepean R., 4, 7, 12 
Newcastle, 8, 10, 11, 13 
New South Wales, 4-63, 64, 65, 93, 94, 95, 
96, 113, 134, 163, 168 
rail bridges, 49-63 
railways, 11-13, 94, 95-96 
road bridges, early, 5, 7, 13-20 
road bridges, later, 20-49, 113 
roads, 5-11 
Norfolk Island, 18, 20 
Northern Territory, 2, 137, 159 
rail bridges, 156, 159-60 
O'Connor, Charles Yelverton, 208, 226-28 
O'Connor, Roderic, 73 
O'Hearne, John, 14 
Ophir, 94 
Oxley, John, 163, 164 
Pagan, William, 204, 207 
Painter, John M., 136 
Palmerston, Christie, 169 
Pamphlet, Thomas, 163 
Parramatta, 4, 5, 10 
Parry, Capt., 10 
Paterson, William, 8, 64 
Patterson, Robert Charles, 137 
Peat, George, 10 
Peat's Ferry, 10 
Peel, Thomas, 209 
Penrith, 7 
Pentridge gaol, 100, 101 
Perronet, Jean-Rodolphe, 15 
Perry, Samuel Augustus, 166 
Petrie, Andrew, 166 
PhUlip, Gov. Arthur, 4, 5 
Pichi Richi Pass, 137, 154, 155, 156 
Picton, 10, 12 
pile, screw, 154, 177, 202 
plate girder, 231. See also girder, metal 
Port Arthur, 67 
Port Curtis, 163, 166 
Port Dalrymple, 64, 65 
Port PhiUip Bay, 91-93 
Prescott, J.B., 138 
Preston, Lt. William, 209 
Queensland, 163-207 
rail bridges, 187-207 
railways, 167-71 
road bridges, 165, 171-86 
roads, 164-67 
railway 
Abt, 68 
Cairns to Kuranda, 168, 169-70, 192-94 
Cooktown, 169 
DeniUquin and Moama, 96, 114 
Emu Bay, 68 
Fremantle to Guildford, 211 
Geelong to Ballarat, 95 
Geraldton to Northampton, 210 
Goolwa to Port EUiot, 1, 136 
Great Northern (S.A.), 137 
Hobart to Launceston, 67 
Hunter Valley, 11, 12 
Ipswich to Grandchester, 168 
Launceston to Deloraine, 67, 83 
Melbourne to Bendigo, 95, 123 
Melbourne to Geelong, 95, 100 
Midland (W.A.), 211, 225 
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Newcastle to Maitland, 11 
North AustraUa (N.T.), 137, 159 
Outer Circle, 109 
Pichi Richi, 137, 154 
Port Adelaide, 136 
Port Melbourne (Sandridge), 94, 100, 125 
Puffing BUly, 96, 128 
Sydney to Parramatta, 11 
Tarcoola to Alice Springs, 156 
Railway Bridges Inquiry, N.S.W., 53-56, 123 
railways 
choice of gauge, 11, 12, 67, 95-96, 136, 
138, 168, 210 
horse drawn, 1, 12, 136 
Mount LyeU, 68, 88-90 
N.S.W., 11-13 
N.T., 137 
Qld, 167-71 
S.A., 136-38 
Tas., 67-68 
Vic, 44, 94-96 
W.A., 210-11 
Randell brothers, 94 
Range 
Great Dividing, 7, 93, 165-66, 167, 168 
Razorback, 10 
reaction, 230, 231 
references, 236-40 
reuse of material, 190, 193, 200 
Rice, Henry, 66 
river traffic, 44, 94, 133-34, 136, 168 
rivets, 55-56 
road 
Blue Mountains, 7-8 
Glen Osmond, 135-36 
Guildford to Albany, 210 
Guildford to York, 209, 210 
Heidelberg, 93, 100, 102 
Hobart to Launceston, 66, 71 
Parramatta, 5, 7, 14, 17 
Perth to Guildford, 209, 210 
St Kilda, 93, 100 
Spicer's Gap, 166 
Sydney to Melbourne, 11, 93 
Valley of Lagoons, 167, 172 
Wiseman's Ferry, 8, 10 
roads 
N.S.W., 5-11 
Qld, 164-67 
S.A., 135-36 
Tas., 65-67 
Vic, 93 
W.A., 209-10 
Robb, John, 211 
Robbins, Lt. Charles, 91 
Roberts of Pennsylvania, 58 
Roberts, WiUiam, 7, 14 
Rockhampton, 166, 168, 170 
Rocky HUl probation station, 71 
Roe, John Septimus, 208, 209, 212 
roUed steel joist, 231. See also girder, metal 
Rowand, Charies, 98, 100, 108, 113 
Royce, H.C, 186 
Russel, Peter Nicol, 31 
Salisbury's Foundry, Launceston, 79 
Saunders, S., 140, 141 
Sharland, WilUam Stanley, 66 
shear, 229-30 
Shoalhaven R., 10 
Shortland, Lt. John, 8 
simply supported, 231 
Sorell, Lt. Gov. WiUiam, 66 
Sorrento, 64, 92 
South Australia, 94, 133-62 
rail bridges, 154-62 
railways, 136-38 
road bridges, 138-54 
roads, 135-36 
South Australia Co., 138, 150 
spandrel, 233 
Spicers's Gap, 166 
Stanley, Henry Charles, 191, 194, 195-96, 
201 
steamships, Murray R., 94 
steel, 229 
Steinman, D.B., 184 
Stirling, Capt. James, 208, 209 
Stone and Siddley, 120 
stringer, 234-35 
Sturt, Charles, 92, 133 
Sydney, early, 5, 7 
Tank Stream, 5, 7, 13, 14 
Tasman, Abel Janszoon, 64, 91 
Tasmania, 54-90, 91, 92, 134, 217 
raU bridges, 83-90 
railways, 67-68 
road bridges, 68-83 
roads, 65-67 
Telford, Thomas, 14, 15 
tension, 229, 230 
Thompson, Andrew, 5, 14 
Thomson, James Alexander, 71 
through-type, 234 
timber. See also arch; girder; trestle; truss 
cap, 60, 171, 173, 217, 221, 235 
corbel, 105, 171, 172, 173, 235 
Jarrah, 216-18 
Karri, 217 
toU, 5-7, 96, 114, 136 
toll house, 7, 136 
TownsviUe, 167, 168, 170 
Towrang, 10 
Trangmar, James, 112 
transom, 234 
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trestle, 14, 127-31, 145, 156, 192 
truss, 231-33 
bowstring, 14, 81, 114, 133, 138, 146-47, 
150, 157, 232, 233 
composite, 23, 24 
composite. Dare, 20, 28-29 
composite, de Burgh, 20, 27-28 
concrete, 119-20 
Howe, 231, 232 
lattice, 53-55, 231, 232 
metal, N.S.W., 29-36, 53-59 
metal, Qld, 178-81, 189-201 
metal, S.A., 145-48, 156-59 
metal, Tas., 83-84 
metal, Vic, 105-10, 123, 125, 127 
Pratt, 231, 232 
timber, 231 
timber, Allan, 20, 24-26, 28, 29 
timber, McDonald, 20, 22-23 
timber, N.S.W., 20-29, 59-63 
timber. Old, 20, 22 
timber, Qld, 175-76 
timber, S.A., 138 
timber, Vic, 105, 110 
timber, W.A., 213, 217, 220, 224-25, 228 
Warren, 232, 233 
Whipple, 56, 57, 233 
Turner, Capt. WiUiam, 75, 76 
Union Bridge Company, 56 
VaUey of Lagoons, 167, 172 
Van Brocklin, M., 58 
Vancouver, George, 208 
Victoria, 64, 91-132 
bridges to 1860, 96-100 
rail bridges, later, 122-32 
railways, 94-96 
road bridges, later, 100-21 
roads, 93 
Victoria Pass, 8 
Vlamingh, WiUiam de, 208 
Wakefield, Edward Gibbon, 133, 134, 209 
Wallace, James, 12 
Warren, Prof. WiUiam Henry, 32, 56 
waterfall 
Montezuma, 88 
Stoney Creek, 192, 193 
Waterloo Point, 67 
Watson's Bay, 5 
web, 230, 231 
Wedge, John Helder, 92 
Western Australia, 208-28 
rail bridges, 223-28 
railways, 210-11 
road bridges, 211-23 
roads, 209-10 
Western Port, 92 
Wetherall, Capt., 92 
Whitton, John, 11-12, 20, 21, 33, 50, 53-56, 
60 
Wilson, Charles Anthony Corbett, 112-13, 
119 
Wilson, Charles Corbett PoweU, 113, 119 
Wilson, Surgeon T.B., 209 
WUson, WiUiam, 70 
Windsor, 4, 5, 10 
Wiseman's Ferry, 10 
WoUondilly R., 10 
WoUongong, 11 
Wright, Capt. Samuel, 92 
Yarra R., 92, 96, 97 
Zigzag 
Great, 12, 13, 50 
Lapstone (Little), 12, 21 
Zion's HiU, 165, 166 
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Aberdeen, 35, 53 
Adelaide, 138, 139, 149, 150, 151, 152, 154, 
157 
Albany, 214 
Albion, 200 
Albury, 38, 53, 55 
Algebuckina, 156-57, 159 
Angle Vale, 142-44, 145 
Annandale, 43, 116 
Antigua, 197 
Ashbourne, 140, 141 
Austin's Ferry, 71 
Australind, 213 
Avenel, 98, 99 
Avondale, 197 
Ayr, 189 
Bacchus Marsh, 98 
Balaklava, 147 
Bald HiUs, 203 
Ballarat, 104, 124 
Balranald, 44 
Bandiana, 127 
Barham, 44 
Barmundoo, 200 
Batesford, 96, 97, 98 
Bathurst, 24, 30, 31, 33, 53, 54 
Bayswater, 226 
Beechworth, 103 
Belmont, 225 
Benalla, 117, 124 
Benaraby, 197 
Bendemeer, 29 
Bendigo, 105, 116 
Berkshire VaUey, 211, 212 
Berrima, 15 
Biboohra, 193 
Bingara, 33, 35 
Birdwood, 152, 153 
Black Rock, 155 
Blampied, 104 
Boggabri, 33 
Boonah, 175 
Boorowa, 63 
Bopeechee, 156 
Bourke, 44 
Branxton, 27 
Bredbo, 63 
Brewarrina, 44 
Bridgetown, 215 
Bridgewater, 71, 83 
Brighton, 87 
Brisbane, 165, 172-73, 178-79, 180-81, 185 
Brooklyn, 3, 13, 56 
Bruce, 155 
Brunswick Junction, 222 
Bryden, 173 
Bulla, 103, 114 
BuUioh, 131 
Bundaberg, 179-80, 187, 188, 197, 202 
INDEX OF 
BRIDGES 
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Bundarra, 33 
Bung Bong, 107, 108 
Burbong, 60 
Burekup, 222 
Burnie, 86 
Burra, 133, 141, 143, 147, 152, 154 
BusseUon, 214 
Callington, 147, 148, 149 
CameUia, 59 
Campbelltown, 78 
Caramut, 97, 98 
Carisruhe, 123 
Carrathool, 44 
Cash's Crossing, 176 
CharleviUe, 201-2 
Charters Towers, 178, 179 
Chinchilla, 190 
Chowey, 203, 205 
Clackline, 225 
Clarencetown, 20 
Clarendon, 142, 143, 153 
Clunes, 107, 108 
Coalbrookdale (England), 1 
Cobram, 44 
Coburg 
Murray Rd, 100 
Newlands Rd, 100, 101 
Collie, 223 
Comet, 200 
Como, 53 
Conway (Wales), 100 
Cooktown, 176, 187 
Coraki, 49 
Coromandel VaUey, 139, 141 
Corowa, 35 
Cowra, 22, 24, 53 
Cremorne, 100 
Cressy, 96, 107, 109 
Creswick, 117, 124 
Crookwell, 62 
Crossover, 130 
Crotty, 90 
Cudlee Creek, 153 
Curdimurka, 156 
Currency Creek, 144 
Dalgety, 34 
Dalrymple Gap, 167, 171-72 
Daradgee, 171, 201 
Darlington Point, 44, 49 
Deloraine, 67, 79, 85, 86 
Devonport, 86 
Diggers Rest, 123 
Dinninup, 221, 223, 224 
Drummond's Crossing, 212 
Duaringa, 200 
Dubbo, 53 
Dunedoo, 63 
Dunrobin, 81 
Echuca, 36, 37, 113-14 
Elderslie, 35 
Emerald (Qld), 200 
Emerald (Vic), 128 
Euabalong, 20 
Eumungerie, 63 
Footscray, 121 
Fosterville, 105 
Fremantle, 211-12, 213, 217, 218, 219, 224 
Fyansford, 116, 117 
Galston Gorge, 20 
Gawler, 142, 144, 150 
Gayndah, 199, 204, 206, 207 
Geelong, 3, 83, 96, 99, 113, 116, 120 
Geraldton, 215, 216 
Gilberton, 152 
Giles Corner, 154 
Gladstone, 197 
Glebe Is., 44, 48 
Glen Innes, 61 
Gloucester (England), 15 
Gnarwarre, 98 
Goondiwindi, 180 
Goulburn, 19, 26, 27, 53, 62 
Grafton, 13, 32, 36, 62 
Greenough, 72, 215-16 
Green Ponds, 71 
Guildford, 211, 212, 214, 217, 224-25 
Gulgong, 62 
Gumeracha, 142, 150, 151, 152 
Gumeracha, North, 153 
Gundagai, 30, 31, 58, 62 
Gunnedah, 33, 34 
Gympie, 202 
Hahndorf, 139 
Hamley Bridge, 145, 147, 148, 149, 156, 174 
Hay, 44 
Hayes, 87 
Heidelberg Rd, 100, 102 
Helidon, 207 
Hobart, 68, 69, 83 
Home HiU, 189 
Hornsby, 20 
Hotspur, 111 
Howlong, 29 
Humphrey, 206, 207 
Huonville, 81 
Hynam, 153 
Ideraway, 199, 200, 204, 207 
Indooroopilly, 168, 181, 183, 184, 191, 
193-97, 198 
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Ingham, 177, 178 
Inglewood (Qld), 202, 203 
Inglewood JS.A.), 139, 144 
Inverell, 26 
Inverleigh, 96 
Ipswich, 187, 189, 190, 197 
Jericho, 71 
Kangaroo Valley, 40, 41 
Kanmantoo, 152 
Kapunda, 141, 142, 149 
Karoola, 87 
Keilor, 37, 105, 110, 111 
Kempsey, 26 
Kempton, 71, 73 
Kenwick, 223 
Kimberley, 86 
Koah, 193 
Koetong, 131 
Koondrook, 44, 105 
Kuranda, 192-93 
Kyalite, 44 
Kyneton (S.A.j, 145 
Kyneton (Vic), 114 
Laanecoorie, 117, 118 
Lake Manchester, 184 
Lapstone, 8, 12, 15, 16, 20, 21 
Latrobe, 86 
Launceston, 79, 80, 82 
Laura (Qld), 169 
Laura (S.A.), 156, 157 
Lavender Bay, 52 
Lawrence, 28 
Leith, 86 
Lewisham, 49, 56, 57 
Lietinna, 87 
Linden, 14 
Linwood, 150 
Lithgow, 50 
Little River, 102 
Liverpool, 15, 52 
Lochinvar, 36 
Longford, 83, 84, 85, 99 
Lovely Banks, 71, 74 
Lowood, 189, 191 
Mackay, 177, 184 
Maclean (N.S.W.), 49 
Maclean (Qld), 174-75 
Macquarie Plains, 87 
Macrossan, 197, 198, 200, 202 
Malmsbury, 122, 123, 124 
Mandurah, 220 
Manilla, 33 
Manjimup, 223 
Manoora, 154 
Maryborough (Qld), 42, 163, 185, 186, 190 
Mayfield, 71 
Mears, 221 
Melbourne, 3, 91, 96, 115, 116, 117, 125, 
128 
Anderson St, 116 
Chandler Highway, 108, 109 
Flinders St, 96 
Victoria St, 108, 110 
Wallen Rd, 114 
Walmer St, 108, 109 
Melton, 98, 125, 129 
Menangle, 37, 52, 53, 111 
Menindee, 44 
Merriton, 147 
Millbrook Reservoir, 144 
Millendella, 161 
Minderoo Station, 222 
Mitcham, 139, 140 
MitcheU, 189, 201 
Mitchell's Pass, 8, 15, 16 
Miva, 191, 192 
Moama, 37 
Monkerai, 20, 22 
Moorabool, 123, 124, 126 
Morpeth, 26, 48 
Mt Egerton, 102 
Mt Mercer, 119 
Mt Morgan, 182, 183, 203 
Mt Spec, 185 
Mt Stanley, 174 
Mudgee, 63 
MuUewa, 223, 228 
Mundoolun, 171, 173 
Munna, 63 
Murphy's Creek, 207 
Murray Bridge, 145, 146, 159 
Murrumba, 174 
Murwillumbah, 59 
Muswellbrook, 29, 32, 106 
Mutchilba, 200 
Mylor, 154 
Nagambie, 104 
Nairne, 156 
Nannup, 220 
Narrandera, 53 
Newcastle (N.S.W.), 59 
Newcastle (W.A.), 225 
Newlyn, 104 
New Norfolk, 79, 81 
Newstead, 172-73 
New Town, 71 
Nicholson, 129 
Noojee, 130, 131, 132 
Norfolk Is., 18 
Northbridge, 3, 40 
Northbrook, 172, 173 
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Nowa Nowa, 129, 130 
Nowra, 32 
O'Connell, 24, 25 
O'Halloran Hill, 140 
Old Beach, 83 
Oodnadatta, 156 
Oxley, 38 
Pallamanna, 161 
Paradise, 142 
Paringa, 148 
Parramatta, 14, 15, 18, 34 
Parramatta Rd, 14, 17 
Paterson, 34 
Peat's Ferry, 10 
Penrith, 36, 52, 53, 111 
Perth (Tas.), 64, 78, 79, 83, 85, 123 
Perth (W.A.), 223, 226, 227, 228 
Petersham, 49 
Petford, 198, 200 
Petrie, 203 
Pichi Richi Pass, 154-55, 156, 158 
Picton, 38, 49, 50 
Pine Creek, 160 
Pingelly, 221 
Pinjarra, 218-20 
PontviUe, 71, 72 
Port Adelaide, 156 
Port Wakefield, 154 
Princess Royal, 152 
Pyalong, 127, 128 
Quambatook, 105 
Queanbeyan, 60 
Rangeview, 204 
Ravenswood, 123 
Redbanks, 150, 151 
Redesdale, 99, 106, 107 
RedhiU, 148 
Redruth, 142 
Richmond (N.S.W.), 42 
Richmond (Tas.), 2, 3, 66, 67, 70 
Ridgeway, 83 
Risdon, 69 
Rochester, 124 
Rockhampton, 3, 83, 99, 178, 181, 196, 
197-98 
Rokewood, 108 
Ross, 72, 76, 77 
Roy HiU, 223 
RushaU, 104 
Rushcutter's Bay, 18 
Ryde, 38, 53 
Sadlier's Crossing, 197 
St Kilda, 100 
Sale, 121, 149, 185-86 
Saltia, 154, 155 
Sexton, 189 
Seymour, 124 
Shelford, 96, 112, 119 
SheUey, 131 
Singleton, 4, 34, 36, 60 
Skipton, 112 
Southport, 186 
Spalding, 162 
Stanley, 142 
Stanthorpe, 189, 190 
Stanwell Park, 52 
StirUng North, 155 
Stoney Creek FaUs, 192, 193 
Stratford, 125 
Strathalbyn, 142, 152, 156, 157 
Strathroy, 79, 80 
Summerfield, 161, 162 
Sunbury, 103, 104, 123 
Swan HiU, 44, 48 
Swansea, 71 
Sydney, 2, 3, 26, 39, 40, 48 
Belmore Park, 7, 14 
Bridge St, 5, 7, 13, 14 
Hunter St, 14 
King St, 14 
Tabulam, 28 
Tamworth, 53 
Taradale, 123, 124, 125 
Tarana, 53 
Teepookana, 90 
Tenterfield, 61 
Tharwa, 24 
Thebarton, 138 
Three Springs, 221, 222 
Tiaro, 187 
Timboon, 128 
Tocumwal, 44, 45 
Toodyay, 225 
Toowoomba, 204 
TownsviUe, 185-86, 200 
Towrang, 17, 19 
Trevallyn, 79, 81 
Tumut, 22, 23 
Tunbridge, 71, 75 
Tunks Park, 3, 40-41 
Ualling, 221 
Undalya, 147 
Undercliffe, 35, 37, 38 
Upper Manilla, 62 
Upper Swan, 220, 225 
VaUey of Lagoons Rd, 167, 172 
Victor Harbour, 260 
Virginia, 142 
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Wagga Wagga, 25, 53 
Walgett, 62, 63 
Walhalla, 109-10 
Wangaratta, 124, 127 
Warrnambool, 105, 114, 116 
Watsons Gap, 159, 160, 162 
Wellington, 53 
Welshpool, 20 
Wentworth, 44 
Whittlesea, 117 
Wilcannia, 44 
Willaston, 150 
Williamsford, 88 
Williamstown, 145 
WiUunga, 139 
Winchelsea, 102 
Windsor, 5, 7, 14 
WoUstonecraft, 52 
Woodbury, 87 
Woodend, 102 
Woodville, 44 
Woolbrook, 29, 53 
WooUoomooloo, 7, 14 
Woolooga, 189, 201 
Woolshed Flat, 154, 155, 156, 158 
Woolsthorpe, 97 
Wyong, 28 
Yackandandah,103 
Yamba, 175 
YankaUUa, 153 
Yass, 34, 59 
Yeppen, 188 
York, 214, 223 
Zigzag, Great, 50 
Zigzag, Little, 12, 20, 21 
Zion's Hill, 165, 172 
Name 
Adelaide, 154 
Albert (Adelaide), 138, 148, 149, 150 
Albert (Indooroopilly), 193-97 
Alexandra (Launceston), 79 
Alexandra (Rockhampton), 196, 198 
Ayliffe's, 150 
Balbirnie's, 96 
Basin, 79, 82 
Bawden, 32 
Bentley's, 18 
Big Gorge, 153 
Bloody, 20 
Botanical, 116 
Brees, 111 
Britannia (Wales), 100 
Brockman's, 220 
Bruntons, 109-10 
Bunbury, 228 
Causeway, 212-13, 220 
Chinaman's, 104 
Cohen's, 33, 34 
Company's, 138, 150, 151 
Condidorios, 105 
Denison, 30, 31 
Dickabram, 191, 192 
Dugandan, 175 
Dunmore, 44, 46, 47 
Dunn's, 147 
DunoUy Ford, 36 
Erskine, 148 
Fitzroy (Windsor], 14 
French's, 154 
Gairloch, 177, 178 
Gasworks, 34 
Glen Gillian, 144 
Glenstone, 71 
Government, 107 
GranviUe, 186 
Hack's, 154 
HaUett's, 140 
Hampden (Kangaroo Valley), 40, 41 
Hampden (Wagga Wagga), 25 
Hawthorn, 29, 106, 107, 108 
Hellgate (New York), 40 
Hindmarsh, 149 
Hinton, 44, 47, 48 
Hoad's, 152, 153 
Horner's, 139, 141 
Horseshoe (Emerald), 128 
Horseshoe (Lapstone), 8, 15, 16 
Horseshoe (Perth), 227, 228 
Iron (Geelong), 3, 83, 99, 113 
Janevale, 117 
Jorgensons, 107 
Jubilee, 186 
Junction, 22 
Kennedy, 179 
Kerry Lodge, 79, 80 
King's (Launceston), 79, 81 
Kooringa, 133, 147 
Lamington, 42, 178, 184, 185 
Lansdowne (Goulburn), 27 
Lansdowne (Prospect Ck), 2, 3, 15, 17 
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Lattice, 156, 158 
Luskintyre, 36 
McCarthy's Crossing, 149 
McCartney St, 215 
Macfarlane's, 173 
Maldon, 41 
Male/s, 215 
Mayfield, 140 
Mia Mia, 106, 107 
MoreU, 116, 117 
Northbridge, 3 
North Fremantle, 211-13, 217-19, 224, 226 
O'Connell, 24, 25 
One-tree, 223 
Over (England), 15 
PoUocksford, 98 
Pont de la Concorde (France), 15 
Pont de Neuilly (France), 15 
Prescott's, 150 
Prince Alfred, 30 
Princes 
First, 3, 91, 94, 96, 99 
Second, 114, 115, 149 
Pumphrey's, 221 
Pyrmont, 26, 44, 48 
Quamby, 97, 98 
Queens, 114 
Red, 78 
Redbourneberry, 34, 36 
Redruth, 147 
Restdown, 69 
Roseneath, 71 
Rossi, 26 
RothweU, 102 
Russell's, 104 
Second Company's, 150-51 
SheUeys, 22 
Smoker's, 155 
Snake Gully, 141 
Spiky, 71 
Springdallah, 104 
Stone, 97 
Story, 180-81 
Sunny HiU, 143, 144 
Sydney Harbour, 2, 3, 39, 40 
Taemas, 34 
Tasman, 83 
Union, 152 
Unwins, 38 
Vale Gully, 141 
Victoria (Adelaide), 139 
Victoria (Brisbane), 164, 173, 178-79, 180 
Victoria (Penrith), 36, 52 
Victoria (TownsviUe), 185-86 
WaUer Taylor, 184 
Walton's, 185 
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